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This  report  provides  a  brief  overview  and  critique  of  the  Composite  Work  Unit 
(CWU)  and  the  Health  Care  Unit  (HCU).  In  addition,  the  report  describes  the 
methodology  and  results  of  a  study  designed  to  (1)  empirically  evaluate  the 
validity  of  the  HCU  for  measuring  outpatient  productivity  in  Navy  facilities; 

(2)  evaluate  the  utility  of  using  UCA  three-digit  account  codes  in  a  revised 

HCU;  and  (3)  explore  the  ability  of  facility  characteristics  variables,  such  as 
size,  mission,  and  location,  to  explain  differences  in  outpatient  performance 
across  Navy  units.  Results  showed  that  the  current  HCU  weights  poorly  reflect 
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20 .  continued 

the  normative  costs  of  outpatient  care  with  Navy  data.  A  composite  index 
of  current  HCU  weights  explains  less  then  2%  of  the  variation  in  cost  per 
outpatient  visit  across  45  Navy  OCA  reporting  facilities.  Similar  indices 
derived  from  Navy  OCA  data  using  two  and  three-digit  account  codes  explained 
12%  and  19%  of  the  variation  in  cost  per  outpatient  visit  respectively. 

Using  the  three-digit  index  and  incorporating  additional  facility  character¬ 
istic  variables  into  a  multiple  regression  analysis,  a  resource  allocation 
model  developed  by  the  investigator  accounted  for  49%  of  the  variation  in 
facility  cost  per  visit  with  FY84  data. 


EVALUATING  THE  H3J  FOR  PEXTCRMMCE  MONTTORDC 
AND  RESOURCE  ALLOCATION  EBCISIOB  USING  NAVY 
AMBULATORY  CARE  UCA  EXPENSE  AID  WORKLOAD  DATA 


Research  Report  1-86 
August  1986 


LT  TBOIiff  P.  STEELE,  MSC,  USNR 


Research  Department 
Naval  School  o£  Health  Sciences 
Bethesda,  Maryland  20814-5033 


This  research  was  sponsored  by  the  Naval  Medical  Research  and  Development 
Command,  Department  of  the  Navy,  mder  Research  Work  Unit  M106-PN. 001-0007 . 

The  views  expressed  in  this  report,  however,  are  solely  those  of  the  author. 

No  endorsement  by  the  Department  of  the  Navy  has  been  given  or  should  be  in¬ 
ferred. 


’■‘.Vi 


"»viv*C 


fMrmjrmuM-WJWwiwtwmrrawwmmniinft’yrwnftMiw.nmwwuwmwgjr.'WMmu  upur« 


TABLE  (F  OGNIQIIS 

Page 


List  of  Tables .  vi 

Executive  Summary . 1 

Introduction . 4 

Background .  7 

Composite  Work  Unit  (CWU)  . .  7 

Uniform  Chart  of  Accounts  (UCA)  .  10 

Organization  of  the  UCA .  11 

Health  Care  Unit  (HCU)  . .' .  12 

Evaluation  of  the  HCU .  13 

Purpose  of  the  Present  Study  . .  18 

Validity  of  the  HCU  Using  Navy  Data .  20 

Methodological  Issues  .  20 

Data  Source  and  Data  Adjustment .  21 

Data  Screening .  23 

Homogeneity  of  IWo- Digit  UCA  Cost  Centers .  24 

Computing  Navy  IWo-Digit  Weights .  25 

Validating  the  HCU  on  Navy  Data .  25 

Assessing  the  Utility  of  Three-Digit  HCU  Weights  .  32 


Data  Selection  and  Adjustment .  32 

Evaluating  the  Homogeneity  of  Three-Digit  Accounts .  33 

Validating  a  Three-Digit  HCU .  34 


Adding  Facility  Characteristics  to  the  Equation .  38 

Variable  Selection  and  Definition .  38 

Specification  of  the  Model  .  41 

Allocation  of  Resources  Based  on  the  Model  .  45 

Recapitulation  and  Reconmendations  .  48 


iv 


%  . - _ . 


Recommendations 


51 


Acknowledgements 


References 


Appendices 


54 


55 


Appendix  A  -  Three-Digit  Ambulatory  Care  Definitions . A-l 

Appendix  B  -  Current  HCU  Weights,  Product  Categories,  and 

Computational  Procedures  . B-l 

Appendix  C  -  Illustrative  P-CCM  Data  for  One  Facility . C-l 

Appendix  D  -  List  of  Ttoo-Digit  Record  and  Distribution 

Screen  Failures . D-l 

Appendix  E  -  List  of  Three-Digit  Record  and  Distribution 

Screen  Failures  . . E-l 

Appendix  F  -  List  of  Two  and  Three  Digit  Navy  Sample 

UCA  Account  Cost  Weights . F-l 

Appendix  G  -  Facility  List  of  HCU  Index,  Two-Digit  and 

Three-Digit  GRI  Index  Values . G-l 


Tables 


»!vc«*S%? 


LIST  CF  TABLES 


Average  Cost  Per  Visit  in  Two-Digit  Ambulatory  Cazre 
Accounts  (FY-84  Dollars)  .  26 


Example  Calculation  of  the  Outpatient  Resource 
Index  (ORI)  .  27 


FY-84  HCUs,  Actual  Expenses,  and  Predicted  Expenses 
in  Naval  Outpatient  Care  Facilities  Using  Current 
HCU  and  Navy  Derived  Two-Digit  Weights  .  30 


FY-84  Actual  COSTPOV,  Vector  Estimated  Costpov,  Navy 
Estimated  COSTPOV,  and  Three-Digit  Navy  Sample 
Estimated  Total  Expenses  far  UCA  Reporting  Outpatient 
Navy  Facilities . . .  36 


Teaching  Facility  T- index  Values  for  FY-84 


Breakdown  of  Navy  Facility  Size  Categories 


FY-84  Facility  Characteristics  Regression 
Model  Results . . . . .  43 


FY-84  Actual  Costs  Versus  Regression  Model  Predicted 
Costs  Ranked  by  COSTPOV  Difference .  46 


WK5 


3 


EXECUTIVE  SUMMARY 


STUDY:  Evaluating  the  HCU  for  Performance  Monitoring  and  Resource 

Allocation  Decisions  Using  Navy  Ambulatory  Care  UCA  Expense 
and  Workload  Data. 

Research  Report  1-86 


INVESTIGATOR:  LT  Timothy  P.  Steele,  MSC,  USNR 
Research  Department 
Naval  School  of  Health  Sciences 
Bethesda,  Maryland  20814-5033 


PURPOSE: 


In  recent  years ,  case-mix  methodologies  have  been  developed  as  a  basis  for 
measuring  hospital  performance  and  for  identifying  normative  costs  of  providing 
care  to  homogenous  groups  of  patients.  Two  notable  efforts  in  this  area  that 
are  relevant  to  the  military  have  been  the  development  of  the  Health  Care  Unit 
(HCU)  and  the  work  done  in  prior  years  at  the  Naval  School  of  Health  Sciences 
exploring  the  applicability  of  Diagnosis  Related  Groups  (ERGs)  to  Navy  hospital 
performance  measurement.  These  efforts  have  demonstrated  that  incremental 
improvements  are  possible  using  currently  available  data.  The  work  presented 
in  this  report  has  used  the  methodologies  employed  in  these  previous  efforts  as 
a  foundation  for  exploring  a  means  of  measuring  outpatient  performance  across 
all  Navy  medical  facilities.  , 


The  purpose  of  this  study  was  threefold  and  focused  on  the  following  main 
objectives:  1)  evaluating  the  validity  of  the  HCU  in  measuring  outpatient 
productivity  in  Navy  facilities;  2)  evaluating  the  utility  of  us  fog  three-digit 
Uniform  Chart:  of  Accounts  (UCA)  final  account  codes;  and  3)  exploring  the  abil¬ 
ity  of  facility  characteristic  variables  such  as  size,  location,  and  mission 
to  explain  differences  in  performance  across  UCA  reporting  Navy  units. 

;  r  '  --7  -,'K  -  rv ' 

FINDINGS  AND  DISCUSSION:  [ 


With  regard  to  evaluating  the  validity  of  the  HCU,  two  findings  indicated  that 
current  HCU  outpatient  weights  are  inappropriate  when  applied  to  Navy  data. 
Substantial  changes  in  the  ranking  of  normative  costs  for  two-digit  UCA 
accounts  occurred  when  a  partial  replication  of  the  Vector  Research  tri-service 
HCU  methodology  was  conducted  with  Navy  data.  (Navy  weights  were  derived  from 
combined  FY82-Fy84  UCA  data,  inflation  adjusted  and  screened  for  out  of  range 
values.)  The  result  of  such  rank  changes  was  substantial  shifts  in 
productivity  figures  across  Navy  hospitals.  Additionally,  the  HCU  as  a  single 
index  was  able  to  explain  less  than  2%  of  the  variation  in  cost  per  outpatient 
visit  among  all  Navy  UCA  reporting  facilities  in  FY84. 

In  contrast  to  the  HCU,  an  index  formed  from  weights  derived  for  each  two-digit 
outpatient  UCA  account  from  Navy  data  explained  12%  of  the  variation  in  cost 
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per  outpatient  visit  among  Navy  facilities  in  FY84.  Such  an  improvement  was  to 
be  expected,  given  that  the  weights  were  based  on  Navy  costs  and  not 
tri-service  costs.  However,  this  increase  in  explanatory  power  was  also 
probably  due  in  part  to  substantive  methodological  differences  employed  in  this 
study  for  identifying  and  treating  outliers. 

In  an  effort  to  determine  whether  further  progress  toward  explaining 
differences  in  hospital  cost  per  visit  could  be  achieved  using  UCA  outpatient 
account  codes,  three-digit  UCA  weights  were  produced  from  the  same  data  set  and 
used  to  form  an  outpatient  resource  index  (GRI)  for  each  facility.  The  amount 
of  variation  explained  increased  significantly  from  12%  to  over  17%.  The 
number  of  UCA  outpatient  accounts  involved  increased  from  11  to  48.  This 
result  showed  that  using  existing  three-digit  expense  data  could  improve  the 
ability  to  explain  differences  in  cost  per  outpatient  visit  among  Navy 
facilities  with  only  a  minor  increase  in  calculation  complexity. 

As  a  means  for  exploring  the  ability  of  facility  characteristic  variables  to 
explain  additional  variation  in  overall  cost  per  visit,  multiple  regression 
analyses  were  performed.  Selected  facility  characteristic  variables  that  con¬ 
sistently  correlated  with  cost  per  outpatient  visit  for  FYs  82-84  were  identi¬ 
fied.  Using  FY84  untrimmed  Navy  data,  variance  explained  was  approximately 
49%,  with  the  following  variables  included  in  the  model:  GRI  index  (a  complex 
outpatient  mix  was  more  costly) ,  OONUS  vs  CUIUS  (CUIUS  facilities  were  more 
costly) ,  hospital  vs  clinic  (clinic  commands  were  more  costly) ,  size  (a  signi¬ 
ficant,  but  non-linear  effect) ,  teaching  mission  (teaching  programs  increased 
costs) ,  and  proximity  to  a  large  active  duty  training  population  (proximity 
was  less  costly). 

Clearly,  the  consideration  of  facility  characteristics  is  important  to 
understanding  differences  in  performance  across  facilities.  Although  numerous 
variables  could  theoretically  explain  variations  in  productivity  across 
hospitals,  the  present  study  was  limited  to  readily  available  data.  Moreover, 
the  intention  of  this  study  was  to  evaluate  existing  methods  and  to  explore 
possibilities  for  improvement.  Thus,  the  work  presented  here  serves  primarily 
to  illustrate  and  emphasize  the  need  for  further  work  in  developing  more  com¬ 
prehensive  hospital  performance  measures,  particularly  when  such  measures  are 
intended  to  be  used  in  resource  allocation  decision-making*  Given  the  findings 
of  the  present  study,  utilization  of  productivity  statistics  derived  from  the 
current  HCU  for  resource  allocation  is  premature. 


REOOMElOAnONS: 

1.  The  problem  of  inaccurate  and/or  suspect  data  in  the  UCA  needs  to  be 
further  investigated  and  remedied.  Implementing  record  and  distribution 
screens  such  as  those  employed  in  this  study  would  identify  suspect  values 
which  could  then  be  verified  by  the  submitting  facility.  Trend  screens  (work¬ 
load  and  expense  comparisons  over  uniform  time  periods)  should  be  developed 
and  implemented  to  detect  substantial  shifts  in  costs  per  visit  within  each 
UCA  subaccount  within  each  facility.  In  addition  to  detecting  data  errors, 
trend  screens  would  provide  a  control  against  facilities  "gaming"  the  system 
to  appear  productive  and  would  also  provide  a  mechanism  for  monitoring  the 


implementation  of  planned  policy  changes,  such  as  shifting  toward  increased 
outpatient  surgery. 

2.  There  should  be  increased  emphasis  placed  on  minimizing  the  unnecessary  use 
of  cost  pools  within  the  UCA.  Justification  for  the  use  of  each  cost  pool 
should  be  provided  by  each  facility  UCA  coordinator.  The  historical  use  of 
various  cost  pools  within  facilities  does  not  in  itself  provide  justification 
and  needs  to  be  questioned.  Extensive  use  of  cost  pooling  across  UCA  accouits 
results  in  an  averaging  of  direct  expenses  across  three-digit  accounts,  thus 
diluting  real  cost  differences  that  may  exist  between  these  subaccounts.  The’ 
effect  of  this  with  regard  to  the  HCU  is  imprecise  specification  of 
standardized  costs  and  a  resultant  loss  of  accuracy  as  a  hospital  performance 
measure. 

3.  The  Navy  should  continue  to  support  the  developmental  efforts  of  the 
Tri-Service  Performance  Measurement  Working  Group  (EMMS).  More  specifically, 
the  Navy  should  identify  personnel  with  collective  methods  expertise  in  health¬ 
care  operations  research  or  a  related  field  and  extensive  experience  with  the 
Navy  biometrics  database  and  Navy  UCA  data.  These  individuals  should  be 
assigned  full-time  to  represent  the  interests  of  the  Navy  in  the  work  of  the 
PMM3.  The  recommendations  of  the  FMWG  stand  an  extremely  high  probability 

of  becoming  reality  for  all  the  services.  Representation  and  continued  active 
participation  by  the  Navy  in  the  work  of  the  EMWG  will  provide  a  means  for 
influencing  QASD(HA)  mandates,  as  well  as  provide  much  needed  input  regarding 
the  differences  between  the  Navy  and  the  other  services  which  impact  on  hos¬ 
pital  performance  measurement. 
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The  development  of  a  valid  hospital  workload  measure  for  the  Military  Health 
Care  System  (MiCS)  has  been  a  concern  since  the  late  1950'  s.*  The  complex¬ 
ity  of  defining  and  measuring  productivity  in  this  highly  labor-intensive  field 
has  proven  a  major  obstacle  to  measuring  productivity  growth  rates  in  the  hos- 
pital  industry.  Currently,  there  is  increased  interest  in  measuring  hospital 
productivity  as  a  basis  for  monitoring  and  comparing  facilities  and  for  equi¬ 
tably  allocating  diminishing  resources  to  meet  the  health  care  needs  of  the 
beneficiary  population.  Productivity  can  be  described  as  the  ratio  of  output 
to  resources  consulted.  However,  to  appropriately  apply  such  a  formulation 
requires  homogenous  units  of  output  and  standardized  units  of  input.  This 
is  often  not  the  case  in  service  industries  and  is  particularly  problematic 
with  regard  to  the  health  care  industry. ^ 

The  earliest  measures  of  hospital  workload  were  often  nothing  more  than 
the  total  number  of  patients  occupying  the  hospital  on  ary  given  day.^  Al¬ 
though  this  information  was  simple  to  obtain,  it  was  seriously  deficient  in 
quantifying  the  heterogenous  product  of  health  care  facilities.  Moreover, 
such  a  summary  measure  was  incapable  of  reflecting  the  gradual  decrease  in 
inpatient  lengths  of  stay  and  the  increasing  volume  of  outpatient  visits. 

Later  studies,  designed  to  identify  and  quantify  additional  factors  that  con¬ 
tributed  to  patient  care  workload,  resulted  in  the  Composite  Work  Unit  (CWU)  .5 
This  measure,  originally  intended  for  staffing  and  manpower  analyses,  eventual¬ 
ly  was  used  in  both  the  military  and  the  federal  sector  as  an  overall  hospital 
resource  allocator.**  J  Criticism  regarding  the  development  and  application 
of  the  CWU  led  to  the  creation  in  1980  of  an  alternative  performance  measure, 
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the  Health  Care  Unit  (HCU)  .®  The  HCU  represents  an  improvement  over  the  CWU 
as  a  hospital  performance  measure  and  has  been  mandated  for  implementation 
by  the  Assistant  Secretary  of  Defense  for  Health  Affairs  (ASD-HA)  However, 
it  too  has  received  substantial  criticism  since  its  inception. 

Recent  progress  toward  quantifying  and  describing  hospital  performance  has 
been  made  in  the  inpatient  care  arena  by  identifying  and  classifying  patients 
Into  over  400  distinct  Diagnosis  Related  Groups  (ERGs) .  Each  ERG  is  defined 
by  patient  related  factors  such  as  medical  condition,  demographic  character¬ 
istics,  admission  status  and  treatment  procedures  received.  These  factors 
are  used  to  categorize  patients  into  groups  that  are  both  medically  meaningful 
and  relatively  homogeneous  with  regard  to  hospital  resource  consumption.-^ 
Using  the  ERG  methodology  for  productivity  measurement,  the  final  unit  of  out¬ 
put  is  the  number  of  patients  discharged  by  ERG  category,  and  the  mit  of  input 
is  the  dollar  amount  of  hospital  resources  that  were  consumed  in  providing 
care  to  a  particular  patient  during  the  entire  period  of  hospitalization. 

While  ERGs  have  proven  useful  as  a  basis  for  monitoring  hospital  performance 
and  setting  reimbursement  levels  for  inpatient  care  in  the  civilian  and  federal 
sectors, 14,15,16  e[^  hold  promise  for  like  applications  in  the  military 
sector,  a  similar  methodology  is  only  recently  being  developed 

and  applied  to  outpatient  care.  Further,  in  the  Military  Health-Care  System 
(MHCS),  where  costs  are  not  linked  to  individual  patient  accounts,  evaluation 
of  resources  consumed  per  patient  is  problematic. 

This  report  will  provide  a  brief  historical  background  on  the  development 
of  the  HCU  and  the  measure  it  replaced ,  the  Composite  Work  Unit  (CWU) ,  and 


?it 


The  CWU  was  developed  in  1957  through  a  tri-service  study  of  34  military 
hospitals.  This  study  was  initiated  as  a  result  of  a  series  of  discussions 
by  the  Surgeons  General  of  the  military  services,  the  Department  of  Defense, 
and  the  Bureau  of  Budget.  The  developers  wanted  a  single  init  of  measure  that 
was  more  sensitive  than  occupied  bed  day  (OBD)  and  outpatient  visit  to 
"describe  patient  care  workload  in  relation  to  staffing".^?**®)  Implicit 
in  the  study  was  the  recognition  that  certain  activities  or  functions  in 
patient  care  required  more  staff  time. 


The  objective  of  the  study  was  to  develop  a  patient  care  workload  index 
as  a  basis  for  manpower  (staffing)  comparisons  across  military  hospitals  using 
a  weighted  combination  of  four  aspects  of  medical  activity.  The  four  compo¬ 
nents  of  medical  activity  identified  were  OBDs,  admissions,  outpatient  visits, 
and  live  births.  The  weights  assigned  to  the  four  components  of  the  CWU 
focused  on  relative  amounts  of  staff  time  allocated  to  each  of  the  identified 
components.  For  example,  it  was  determined  that  "staff  utilization  during 
the  first  three  to  five  days  of  hospitalization  was  about  10  times  greater 
than  in  later  periods  of  consecutive  hospital  ization* 1 . 5  (p .  10)  ihis  fs  reflec¬ 
ted  in  the  CWU  formula  by  giving  10  times  the  credit  to  each  admission  and 
each  live  birth  on  any  given  day.  In  order  to  provide  a  single  index,  the 
staff  time  used  for  one  outpatient  visit  had  to  be  placed  in  a  relationship 
with  the  amount  of  staff  time  consulted  by  one  patient  during  a  normal  hospital 
day.  It  was  determined  that  three  outpatient  visits  entailed  essentially  the 


same  amount  of  workload  as  one  occupied  bed  day.  Thus,  the  CWU,  which  was 
revalidated  in  1967,^2  is  defined  as: 

(average  daily  occupied  beds)  + 

(average  daily  admissions  x  10)  + 

(average  daily  births  x  10)  + 

v 

(average  daily  outpatient  visits  x  0.3) . 

The  CWU  was  used  by  the  Navy  Medical  Department  from  the  mid  60 's  to  October 
1985  as  the  measure  of  activity  expended  in  patient  care  throughout  all  Naval 
Medical  facilities.  Although  inaccurate  in  describing  the  total  activity  of 
any  facility,  it  was  useful  for  showing  year  to  year  changes  in  the  components 
of  workload  it  did  measure.  Therefore,  the  CWU  could  be  used  as  a  relative 
activity  measure  but  could  not  be  used  as  an  absolute  value  upon  which  any 
resources  or  dollars  were  allocated.  This  is  because  inherent  in  the  model 
were  the  assumptions  of  homogeneity  within  both  input  and  output  values  that 
did  not  exist  in  reality. 

There  were  five  basic  deficiencies  in  the  CWU  that  created  concern  when 
it  began  to  be  viewed  as  a  tool  for  resource  allocation.6  First,  all  patient 
days  (and  outpatient  visits)  were  considered  in  the  model  as  requiring  the 
same  amount  of  labor  time.  There  was  no  accounting  for  differences  in  case 
mix  or  patient  severity  of  illness.  Second,  the  model  was  based  on  a  study 
conducted  at  one  point  in  time.  Therefore,  the  CWU  could  not  accomodate 
changes  in  the  way  health  care  is  delivered  nor  be  responsive  to  advances  in 
technology.  Third,  when  deriving  weights,  hours  of  work  were  treated  as  equiv¬ 
alent.  That  is,  admissions  were  weighted  by  10  because  this  activity  was  seen 
to  require  10  times  more  staff  utilization.  No  distinction  was  made,  however, 


between  physician  time  or  nurse  time  or  ancillary  personnel  time.  The  CMJ 
credited  the  same  amount  of  workload  to  different  manpower  combinations  when¬ 
ever  the  total  manhours  expended  were  equivalent,  regardless  of  the  relative 
value  of  such  manhours.  Because  of  this  inability  to  determine  an  appropriate 
mix  of  manpower,  the  utility  of  the  CWU  as  a  predictor  of  staffing  needs  was 
limited.  Fourth,  The  CWU  was  originally  designed  as  a  staffing  tool.  Only 
later,  in  the  absence  of  a  suitable  alternative,  did  the  CWU  came  to  be  seen 
as  a  "more  generally  applicable  measure  of  workload.  The  implied  rationale 
underlying  such  a  generalization  centered  upon  the  assumption  that  if  the  CWU 
was  a  valid  tool  for  distributing  manpower,  then  it  must  have  some  validity 
for  allocating  funds  for  supplies  and  equipment.1  fifth,  the  model 

did  not  incorporate  a  mechanism  for  accommodating  the  effects  of  variables 
such  as  facility  size  or  mission  that  could  significantly  impact  on  produc¬ 
tivity  measurement  and  comparisons. 

As  a  productivity  measure  the  CWU  was  only  slightly  better  than  simply 
counting  occupied  bed  days  and  outpatient  visits.  It  still  ignored  the  indi¬ 
vidual  complexity  and  rnlque  needs  of  the  patients  occupying  those  beds.  More¬ 
over,  any  output  measure  for  productivity  should  be  the  final  product  and  not 
an  intermediate  service.  For  outpatient  care  the  number  of  patient  visits 
per  day  would  be  the  appropriate  final  service  cxitput.  For  inpatient  care  the 
nuiber  of  patients  discharged  should  be  the  final  service  output  related  to 
the  labor  hours  required  (or  total  dollars  used)  to  move  that  patient  to  the 
point  of  discharge.  Because  the  occupied  bed  day  is  not  a  final  out pu^ but  an 
intermediate  measure  of  patient  workload,  this  "productivity  measure"  could  be 
"gamed"  by  keeping  patients  hospitalized  longer  than  medically  warranted. 
Additionally,  since  more  "credit"  is  received  for  inpatient  versus  outpatient 


services,  there  is  a  disincentive  for  performing  cost  effective  outpatient 
surgery.  Such  "gaming"  could  give  a  facility  the  appearance  of  high 
productivity,  when,  in  fact,  the  facility  could  have  served  the  same  number  of 
patients  using  fewer  hospitalized  days,  dollars,  and  resources.  The  CWU, 
therefore,  did  not  promote  efficient  use  of  resources. 

v 

Because  of  the  deficiencies  in  the  CWU,  in  January  1979  the  Assistant 
Secretary  of  Defense  for  Health  Affairs  (ASD-HA)  sponsored  a  study  to  create  a 
new  hospital  performance  measure.  Utilizing  cost  and  performance  data 
available  from  the  newly  established  Uniform  Chart  of  Accounts  (UCA)  database, 
this  effort  resulted  in  the  development  of  the  Health  Care  Unit  (HCU) 

Uniform  Chart  of  Accounts  (OCA) 


When  the  UCA  was  first  implemented  in  FY80,  its  development  was  driven  in 
part  by  the  recognized  need  for  an  improved  health  care  product  measure.  In 
1973  a  joint  study  of  the  (DCS  was  conducted  by  the  Office  of  Management  and 
Budget  (CMB) ,  the  Department  of  Defense  (DoD) ,  and  the  Department  of  Health, 
Education  and  Welfare  (DHEW)  The  results  of  the  recommendations  for 
standardizing  the  accounting  system  across  all  military  medical  facilities  was 
the  development  of  the  UCA.  The  UCA  is  a  cost  accounting  system  unique  to 
military  medical  facilities  and  is  primarily  a  managerial  accounting  tool.  Its 
purpose  is  not  to  account  for  actual  dollars  spent,  especially  where  salaries 
are  concerned,  but  rather  to  associate  the  funds  that  relate  to  resources 
consumed  in  a  given  period  to  particular  work  centers.  In  theory,  the  primary 
utility  of  the  UCA  is  to  provide  expense  and  workload  information  for  each 
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wipH-trflT  treatment  facility  using  a  standardized  methodology  and  shared  accoixit 
definitions.  This  standardization  of  cost  and  performance  elements  was 
intended  to  enable  performance,  cost,  and  productivity  cocaparisons  both  within 
and  across  all  military  health  care  facilities  and  with  the  civilian  sector.^ 


In  order  to  ixiderstand  the  development  of  the  HCU  which  follows  in  the 
next  section,  a  rudimentary  understanding  of  the  UCA  is  necessary.  For  our 
purposes,  only  a  breakdown  of  the  structure  of  final  operating  accounts  is 
presented.* 


The  UCA  allows  for  reporting  expense  and  workload  data  for  each  facility 
at  varying  levels  of  specificity.  There  are  two-digit,  three-digit,  and 
four-digit  codes  that  identify  specific  operating  accounts.  At  the  two-digit 
level  there  are  20  unique  two  letter  combinations  describing  six  inpatient 
categories  (AA  -  AF) ,  eleven  anfculatory  care  categories  (BA  -  BK) ,  and  three 
dental  care  accounts  (CA  -  GC) .  These  two-digit  accounts  can  be  further  broken 
down  into  subaccouits  or  workcenters  and  are  identified  by  a  third  digit  speci¬ 
fying  greater  functional  detail .  Currently  there  are  49  separate  three-digit 
ambulatory  clinic  codes.  A  fourth  digit  that  was  used  at  each  facility1  s  dis¬ 
cretion  until  FY86  is  now  used  as  a  specified  location  code.^®  (See  Appendix 
A  for  a  listing  of  the  three-digit  ambulatory  care  account  definitions.)  The 
procedures  for  compiling  data  are  standardized,  and  the  end  product  of  the  UCA 
is  a  large  database  of  categorized  expense  and  workload  information  for 


For  additional  discussion  of  the  development,  organization,  and  application 
of  the  UCA  see  references  25  -  28.  These  references  also  discuss  significant 
deficiencies  of  the  UCA  which  limit  its  utility  for  the  purposes  intended  by 
its  developers. 
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each  fixed  military  health  care  facility.  This  information  is  reported  in 
a  Medical  Expense  and  Performance  Report  (MEER)  and  provides  the  data  for  cal¬ 
culation  of  the  HCU. 


Health  Care  Unit  (HCU) 

To  take  advantage  of  the  expense  and  workload  information  available  as  a 
result  of  the  UCA  implementation  and  to  rectify  sane  of  the  limitations  of 
the  CWU,  a  preliminary  ECU  was  developed  in  1980.  Although  the  HCU  more  accur¬ 
ately  accounts  for  various  components  of  patient  c are  than  did  the  CWU,  it 
does  not  accomt  for  all  the  differences  in  resources  used  by  the  patient  nor 
all  the  functions  performed  by  the  facility.  For  example,  a  hospital  that 
it  i  teaching  facility  has  quantities  of  education  and  research  that  should 
be  associated  with  its  productivity  statistics.  However,  at  the  present  time 
there  is  no  single  summary  statistic  that  captures  the  total  output  of  any 
hospital.  Recognizing  this,  the  developers  of  the  HCU  emphasized  that  "no 
measure  of  hospital  output,  however  sophisticated,  should  be  used  exclusively 
in  allocating  resources".® (P*l)  The  HCU  should  be  used  as  one  input  into  a 
multidimensional  fiscal  and  manpower  resource  allocation  model. 

In  1983  a  modification  to  the  HCU  was  completed  under  contract  by  Vector 
Research  Incorporated  that  resulted  in  twelve  inpatient  weights,  eleven  outpa¬ 
tient  weights,  and  two  dental  weights  for  a  total  of  25  product  categories.^ 
The  total  number  of  HCUs  ■  associated  with  a  given  facility  are  the  weighted 
sun  of  dispositions,  bed  days,  visits,  and  dental  procedures  in  the  appropriate 
product  categories.  (See  Appendix  B  for  a  list  of  the  current  HCU  weights, 


produce  categories,  and  computational  procedures.) 

The  inpatient  component  of  the  HCU  is  categorized  by  six  clinical  areas 
of  service.  For  each  of  the  inpatient  services  a  cost  weight  is  specified 
per  disposition  and  per  occupied  bed  day  to  total  twelve  product  categories. 
The  outpatient  area  has  a  cost  weight  assigned  to  each  of  eleven  different 
types  of  clinics.  The  final  two  product  categories  are  dental  services  and 
dental  labs.  Each  category  weight  reflects  the  cost  of  providing  care  in  that 
category  relative  to  the  cost  of  the  average  inpatient  stay  in  FY82 .  There¬ 
fore,  each  HCU  represents  the  init  value  of  one  inpatient  stay. 

All  HCU  weights  were  derived  from  a  tri- service  UCA  database  using  CONUS 
facility  data  only.  The  inpatient  weights  were  computed  from  trimmed  FY80  to 
FY82  data.  The  outpatient  cost  weights  were  computed  from  t rimed  FY82  data 
only.  The  trimming  procedure  used  to  develop  Che  current  HCU  cost  weights 
eliminated  category  data  from  facilities  in  the  upper  and  lower  quartiles  based 
on  the  volume  of  dispositions  and  outpatient  visits.  Thus,  the  cost  weights 
are  based  on  facilities  operating  in  the  middle  fifty  percent  of  the 
tri-service  OONUS  facility  population. 

Evaluation  of  the  HCU 

In  evaluating  the  utility  of  the  HCU  as  a  measure  of  productivity  or  as 
an  input  for  resource  allocation  one  must  look  at  its  inherent  advantages  and 
disadvantages.  One  must  also  identify  the  limitations  of  the  UCA  database 
as  an  accurate  collector  of  expense  and  workload  data.  The  HCU  can  only  be 
as  accurate  as  the  data  it  is  based  upon. 


Hodson,  Shields,  and  Smith,  the  developers  of  the  preliminary  HCU,  speci¬ 
fied  several  desirable  characteristics  and  capabilities  that  should  be  present 
in  a  productivity  measure  such  as  the  current  HCU.®  First,  the  measure  should 
be  expressed  as  a  single  number  that  is  easy  for  managers  to  understand  and 
to  compare  across  military  facilities.  Second,  the  surrogate  measure  of  output 
should  be  as  closely  related  as  possible  to  actual  health  care  delivered. 

Third,  the  measure  should  use  an  existing  database  (the  UCA)  in  order  to  mini¬ 
mize  implementation  and  maintenance  costs.  Fourth,  as  the  configuration  of 
the  underlying  database  adapts  to  changes  in  the  health  care  system,  the  mea¬ 
sure  itself  should  also  adapt.  Similarly,  the  measure  should  be  amenable  to 
updating  and  therefore  capable  of  reflecting  current  health  care  costs. 

It  can  be  seen  that  the  HCU  methodology  possesses  advantages  both  in  terms 
of  identifying  more  specific  product  categories  and  in  its  ability  to  be  re¬ 
flective  of  current  costs  and  technologies.  Nevertheless,  it  still  has  some 
significant  limitations.  Despite  the  fact  that  the  25  product  categories  of 
the  HCU  represent  a  theoretical  improvement  over  the  four  categories  used  in 
the  CWU,  they  still  do  not  reflect  variations  in  intensity  of  care  within  inpa¬ 
tient  cases  or  outpatient  visits.  For  example,  in  a  pediatric  clinic  a  child 
seen  during  a  follow-up  visit  for  an  ear  infection  would  be  given  the  same 
weight  as  a  child  with  pneumonia  seen  in  the  same  clinic.  The  first  child 
would  require  five  minutes  of  a  clinician's  time;  whereas,  the  second  child 
would  require  considerably  more  time  for  full  vital  signs,  physical  exam,  lab 
work,  a  chest  x-ray,  and  a  pharmacy  prescription.  Whether  the  input  measure 
is  staff  time  or  dollars  of  resources  construed,  the  second  child  consumes  more 
resources  during  this  one  recorded  visit  to  the  same  clinic.  Clearly, 
increased  specificity  of  care  provided  is  needed  to  reduce  the  amount  of  unmea- 


sured  variation  in  resource  consumption 


Greater  specificity  of  care  provided  is  possible  through  using  three-digit 
UCA  subaccount  codes;  the  utility  of  such  a  procedure  will  be  evaluated  later 
in  this  report.  Nevertheless,  the  usage  of  UCA  codes  as  the  basis  for  the 
HCU  appears  to  be  a  pragmatic  one;  one  has  to  accept  the  underlying  organi¬ 
zation  of  the  UCA  system  as  the  price  for  data  availability.  The  homogeneity 
of  costs  within  each  HCU  product  category  is  an  empirical  question  that  also 
will  be  addressed.  In  any  event,  case-mix  differences  in  resource  consumption 
within  product  categories  are  still  likely. 

A  further  limitation  of  the  HCU  is  the  substantial  correlation  between  dis¬ 
positions  and  occupied  bed  days.*®  A  serious  consequence  of  this  col  linearity 
is  the  unstable  and  unreliable  cost  weights  for  these  measures.^  If  occupied 
bed  days  were  removed  from  the  calculation  of  inpatient  weights,  the  weights 
would  be  more  statistically  reliable,  and  the  incentive  to  allow  long  lengths 
of  stay  would  be  eliminated.  Thus,  the  HCU  would  be  an  improved  measure  of 
final  output,  better  representing  the  number  of  persons  returned  to  health. 


Work  continues  on  defining  homogenous  product  categories  despite  the  wide¬ 
spread  use  of  payment. and  resource  allocation  systems  based  on  Diagnosis  Re¬ 
lated  Groups  (ERGs) .  The  ERG  methodology  classifies  inpatients  into  472 
groups  that  are:  1)  clinically  similar  and  interpretable,  2)  readily  available 
from  variables  in  standard  hospital  abstracts,  3)  composed  of  all  possible 
disease  conditions  without  being  unwieldy  in  number,  4)  similar  in  expected 
hospital  resource  consunption,  and  5)  comparable  across  different  coding  meth¬ 
ods.  1  Even  with  this  classification  scheme,  however,  there  is  concern  that 


the  methqdq^ogy  does  not  adequately  capture  variations  in  patient  illness  se¬ 
verity.  In  the  outpatient  sector  (development  of  ca^ffl^gfouplngi  has 
begun.  However,  developmental  work  has-  been  retarded  Because  or  tne  lack  of 
outpatient  biometric  data  beyond  simple  tallying  of  visits. 


Another  limitation  of  the  HCU  is  that  it  does  not  have  the  capability  to 
incorporate  ancillary  services  workload  data.  Pharmacy,  laboratory,  and  radi¬ 
ology  department  expenses,  for  example,  are  indirectly  charged  to  the  two-digit 
UCA  codes  used  in  the  HCU  product  measure.  The  expenses  of  these  departments 
are  allocated  to  inpatient  and  outpatient  UCA  codes  on  the  basis  of  workload 
share.  Until  there  is  a  direct  link  between  patients  that  actually  use  these v 
services,  accurate  resource  allocation  will  not  be  possible.  Consider  the 
pediatric  example  —  the  visit  of  the  child  with  the  ear  infection  receives 
a  HCU  of  .017.  The  visit  of  the  child  with  pneunonia  also  receives  a  HCU  of 
.017.  If  the  hospital  was  reimbursed  for  delivery  of  care  to  those  children 
by  HCU,  the  dollars  given  the  facility  for  care  of  the  child  with  the  ear  in¬ 
fection  would  probably  be  more  than  the  actual  cost  of  care.  The  reimbursement 
for  the  child  with  pneunonia  would  most  likey  be  less  than  the  actual  cost 
of  care.  Ideally,  with  the  HCU  the  cumulative  discrepancies  would  all  balance 
out  in  the  end.  However,  in  reality,  one  facility  could  potentially  treat 
more  complicated  cases  in  its  pediatric  clinic  than  another  facility.  The 
cost  per  visit  for  that  facility  when  viewed  in  a  UCA  sunmary  report  would 
be  high,  and  the  facility  would  appear  to  be  inefficient.  Moreover,  if  money 
was  allocated  by  HCU,  the  facility  could  be  underfunded  and  would  be  unable 
to  meet  its  legitimate  resource  consumption  requirements. 

An  additional  shortcoming  of  the  HCU  is  that  it  currently  provides  incen¬ 
tives  for  admitting  patients  as  opposed  to  treating  certain  patients  on  an 
outpatient  basis.  This  is  particularly  a  problem  with  regard  to  minor  sur¬ 
gery.  Today,  more  and  more  surgeries  can  be  performed  in  the  outpatient  clin¬ 
ic;  however,  the  current  HCU  does  not  adequately  credit  this  cost  effective 
practice.  One  potential  solution  to  this  dilemma  is  to  develop  additional 
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UCA  categories  and  identify  appropriate  HCU  weights  for  outpatient  surgeries. 

Difficulties  with  admitting  practices  are  not  limited  to  minor  surgeries. 
There  is  evidence  that  differences  exist  between  the  military  services  in  ad¬ 
mission  policies  regarding  minor  illnesses.  For  example,  a  1980  comparison 
study  of  admission  rates  between  the  three  services  found  that  the  Navy  treats 
more  upper  respiratory  infection  (URI)  patients  on  an  outpatient  basis  than 
does  the  Army  (admission  rates  of  0.3%  versus  16.8%  of  total,  respectively) .35 
This  difference  still  existed  in  FY85,  where  URI  admissions  ranked  nunber  3  in 
Army  admissions  and  number  50  in  Navy  admissions.^  In  this  case  the  Navy 
would  obtain  less  workload  credit  because  of  the  difference  in  treatment  mode 
for  the  same  diagnosis.  Thus,  one  can  see  that  systematic  differences  in 
admission  policies  can  distort  comparisons  of  productivity  between  services. 

The  above  problem  is  exacerbated  and  confounded  by  the  trimming  methodology 
employed  by  Vector  Research  in  their  modification  of  the  HCU.  As  noted  pre¬ 
viously*  fifty  percent  of  the  data  were  eliminated  from  consideration  in  deri¬ 
ving  HCU  category  weights.  This  could  have  biased  military  service  represen¬ 
tation  in  the  development  of  specific  category  weights,  thus  favoring  one  ser¬ 
vice  over  the  other.  From  the  published  reports  on  the  development  of  the 
HCU  it  is  not  possible  to  directly  assess  the  extent  of  this  possibility. 
Therefore,  it  would  be  informative  to  develop  HCU  type  weights  derived  from 
Navy  UCA  data  only  and  compare  them  with  the  current  tri- service  derived  HCU 
weights. 
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The  purpose  of  the  present  study  was  to  Identify  and  evaluate  the  implica¬ 
tions  of  monitoring  productivity  and  allocating  resources  to  Navy  health  care 
facilities  vising  various  outpatient  case-mix  measures  in  conjunction  with  other 
facility  characteristic  variables.  Specifically,  the  study  addresses  three 
main  objectives:  1)  to  evaluate  the  validity  of  the  HCU  for  measuring  outpa¬ 
tient  productivity  in  Navy  facilities;  2)  to  evaluate  the  utility  of  alterna¬ 
tive  weighting  schemes  for  outpatient  data,  such  as  the  three-digit  UCA  sub¬ 
account  codes;  and  3)  to  explore  the  ability  of  facility  characteristic  vari¬ 
ables  such  as  size,  location,  and  mission  to  explain  differences  in  performance 
across  UCA  reporting  Navy  vnits. 

Several  factors  affected  the  decision  to  focus  primarily  on  outpatient  per¬ 
formance  measurement  to  the  exclusion  of  inpatient  performance.  First,  it 
was  considered  appropriate  to  defer  continued  work  with  DRGs  until  an  updated 
and  revised  ICD9  to  ICD9-CM  coding  conversion  map  was  completed  by  the  U.S. 

Army  Health  Care  Studies  and  Clinical  Investigation  Activity  (HCSCIA)  in  con¬ 
junction  with  Yale  University.  It  should  be  noted  that  the  seminal  work  in 
developing  this  coding  bridge  for  military  data  was  performed  in  earlier 
research  by  the  Naval  School  of  Health  Sciences  Research  Department.^  Second, 
based  upon  recommendations  of  the  Blue  Ribbon  Panel  on  Sizing  DoD  Medical 
Treatment  Facilities,"^  ASD(HA)  mandated  implementation  of  the  HCU  across 
all  military  services, ^  and  established  the  Tri-Service  Performance  Measurement 
Working  Group  (PMW3)  "to  develop  productivity  measures  which  will  promote 
efficient  delivery  of  cost  effective,  quality  care  as  well  as  eliminate  incen¬ 
tives  for  over-utilization  of  services". ^  The  early  objectives  of  the  R4W3 


were  to  develop  a  tri-service  biometrics  database,  complete  development  of 
the  ERG  map,  and  continue  case-mix  research  toward  improving  the  HCU.^  Thus, 
it  was  considered  appropriate  to  focus  our  efforts  in  areas  that  would  be  use¬ 
ful  to  the  Navy  Medical  Department  and  would  contribute  to  the  developmental 
efforts  of  the  PMWG  without  being  redmdant  with  work  being  performed  by  the 


VALIDITY  OF  THE  HOJ  USING  NAVY  DATA 


Methodological  Issues 

As  noted  previously,  the  HCU  was  developed  using  a  tri- service  UCA  database 
that  was  trimned  of  one-half  of  the  data.  In  addition,  only  CONUS  facility 
data  was  included  in  the  derivation  of  HCU  weights.  This  data  selection  meth¬ 
odology  is  problematic  for  several  reasons.  First,  by  excluding  OUTUS  facil¬ 
ities,  the  HCU  does  not  incorporate  the  cost  of  doing  business  in  these  facil¬ 
ities,  and  yet  it  is  still  applied  to  them  as  a  measure  of  productivity.  Al¬ 
though  experts  agree  that  it  would  be  unwise  to  use  the  HCU  as  the  only  mea¬ 
sure  of  performance,®*^  presently  no  additional  data  are  collected  to 
systematically  ''credit"  possible  differences  between  CONUS  and  OUTUS  facili¬ 
ties.  Furthermore,  if  the  HCU  (or  some  derivation  of  it)  is  used  in  a  multi¬ 
variate  model  of  resource  allocation  as  recommended,  it  is  the  "relative"  value 
of  each  service  to  each  other  rather  than  the  "actual"  dollar  amounts  of  each 
service  that  are  important  in  the  development  of  HCU  weights.  This  is  because 
the  HCU  would  be  one  of  several  weighted  components  in  the  algorithm.  In  this 
regard  OUTUS  facility  data  would  be  as  useful  for  developing  weights  as  CONUS 
facility  data.  Therefore,  to  emit  OUTUS  facility  data  unnecessarily  restricts 
the  derivation  sample. 

A  second  problem  with  the  data  selection  methodology  of  the  current  HCU 
is  the  exclusion  of  a  great  deal  of  legitimate  expense  and  workload  data  by 
trimming  one-half  of  the  available  data.  There  are  alternative  procedures 
for  deriving  group  centroid  values  with  asymmetrically  distributed  data  that 
would  still  allcw  for  the  trimming  of  suspect  values  (e.g.,  use  of  the  median, 
or  log  transformation  of  the  data) .  Given  that  there  are  "winners"  as  well 
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as  "losers"  when  normative  values  are  defined  for  clinical  services  and  that 
there  are  documented  differences  between  the  military  medical  departments  in 
the  treatment  of  some  illnesses,  the  current  HCU  workload  trim  points  for  each 
clinical  service  category  probably  distort  the  relative  cost  of  providing  care 
in  favor  of  one  service  branch  over  another.  To  avoid  this  distortion,  the 
data  adjustment  and  selection  procedure  used  to  develop  the  HCU  must  include 
all  of  the  legitimate  expense  and  workload  data  available. 

A  third  concern  with  the  development  methodology  of  the  HCU  centers  around 
a  lack  of  evidence  to  support  the  assumption  that  the  a  priori  account  struc¬ 
ture  of  the  UCA  represents  a  reasonably  valid  grouping  of  cost  centers.  That 
is,  at  present  it  is  only  conjecture  v&ether  there  is  sufficient-  homogeneity 
of  costs  within  UCA  work  center  accounts  to  make  them  a  useful  grouping  stra¬ 
tegy  for  explaining  costs  within  facilities.  This  is  an  empirical  issue  that 
has  not  been  addressed. 


In  the  following  several  sections  we  will  describe  a  partial  replication 
of  the  development  of  the  HCU  using  Navy  UCA  data  from  FY82-FY84  and  compare 
the  current  HCU  weights  with  newly  derived  Navy  weights.  In  addition,  the  gen¬ 
eral  utility  of  using  the  existing  UCA  cost  center  groupings  will  be  explored. 


Data  Source  and  Data  Adjustment 

The  source  of  data  for  the  following  analyses  was  the  UCA  P-COMM  file,  which 
is  maintained  by  the  Naval  Medical  Data  Services  Center,  Bethesda,  Maryland. 

The  P-CCMi  database  contains  the  total  dollar  expenses  and  the  number  of  out¬ 
patient  visits  associated  with  each  UCA  code  to  the  fourth  digit  at  each  repor¬ 
ting  Naval  facility.  (See  Appendix  C  for  an  example  of  the  contents  of  the 

21 


UCA  P-OOm  data  file  for  one  facility.)  Workload  and  expense  data  were  ag¬ 
gregated  to  the  two-digit  level  for  analysis  of  the  HCU.  Although  all  Navy 
outpatient  clinics  (including  branch  clinics)  provide  input  into  the  UCA  sys¬ 
tem,  prior  to  FY86  this  input  was  reported  to  the  central  database  through  only 
45  identifiable  core  facilities.  At  the  time  this  research  was  initiated,  data 

v 

were  available  through  the  third  quarter  of  FY85.  The  use  of  quarterly  data 
was  initially  considered  as  a  means  of  obtaining  a  large  sample  size  for 
analysis;  however,  correlational  analyses  of  the  consistency  of  two-digit  cost 
per  outpatient  visit  (COSTPOV)  across  quarters  revealed  large  variations  within 
facilities.  Because  of  this  lack  of  reliability  in  quarterly  data,  fourth 
quarter  cumulative  data  were  used  from  FY82-FY84  (FY85  cumulative  data  became 
available  later) .  Correlational  analyses  of  un trimmed  data  across  years  within 
workcenters  and  facilities  revealed  acceptable  consistency  of  costs  per  outpa¬ 
tient  visit  (mean  r  *  .72)  and  number  of  outpatient  visits  (mean  r  -  .96) .  It 
should  be  noted  that  this  finding  leads  one  to  question  the  utility  of 
continuing  the  practice  of  producing  quarterly  UCA  reports.  Sudi  reports 
can  be  extremely  misleading  due  to  data  instability,  particularly  if  used  for 
comparative  purposes. 


The  decision  to  use  multiple  year  data  was  based  on  the  premise  that  aver¬ 
aging  several  years  of  recent  cost  data  would  result  in  normative  OOSTFCV  val¬ 
ues  with  more  stability  than  those  derived  from  a  single  year.  In  order  to 
accomplish  this,  however,  it  was  necessary  to  adjust  costs  for  inflation  to 
a  single  base  year.  Official  DoD  deflators  were  used  to  adjust  FY82  and  FY83 
military  personnel,  civilian  personnel,  and  "other*'  costs  (comprising  511, 
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22X,  and  271  of  total  expenses,  respectively)  to  base  year  FY84  equivalents. 
Regression  analysis  using  dunny  codes  for  fiscal  years  revealed  no  significant 
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differences  in  005TFOV  between  years  on  the  adjusted  data.  Results  of  this 
manipulation  check  supported  the  effectiveness  of  the  inflation  adjustment 
procedure. 


A  final  adjustment  to  the  UCA  data  Involved  log  transforming  OOSTPOV  to 
rectify  the  non-normal,  positively  skewed  distribution  of  this  variable.  Use 
of  the  log  transformation  effectively  normalized  the  distribution  of  OOSTPOV 
and  enabled  a  methodology  based  on  probability  of  occurrence  to  be  employed 
for  identifying  and  removing  data  outliers. 

Data  Screening 

The  guiding  approach  toward  removing  outliers  was  to  retain  as  much  data 
as  possible  for  the  purpose  of  computing  weights  for  each  two-digit  UCA  ac¬ 
count.  Only  those  data  which  were  either  clearly  erroneous  or  extremely  m- 
likely  occurrences  were  to  be  removed.  Therefore,  a  two  stage  record  and  dis¬ 
tribution  screening  process  was  employed  which  involved  identifyirg  and  remov¬ 
ing  all  two-digit  records  that  showed  either  no  workload/ total  expense,  nega¬ 
tive  workload /total  expense,  or  OOSTPOV  greater  than  $200.  In  those  facilities 
where  negative  values  existed,  a  judgement  had  to  be  made  whether  to  retain 
the  remainder  of  the  data  for  those  facilities  in  the  given  fiscal  year.  This 
is  because  significant  errors  caused  doubt  as  to  the  validity  of  all  the  data 
reported  from  such  facilities.  Ultimately,  5. 31  of  the  two-digit  data  was 
eliminated  during  the  record  screening  process. 


FY82  Sc  FY83  adjustment  multipliers  were  computed  as: 

FY82  —  .51(1.0713)  +  .22(1.0789)  +  .27(1.0795)  -  1.0752 
FT83  —  .51(1.3000)  +  .22(1.0308)  +  .27(1.0379)  -  1.0323 

23 


►  * 


V  V 


Following  the  record  screens,  a  distribution  screen  was  conducted  on  the 
remaining  data.  The  first  step  In  the  distribution  screening  process  was  to 
log  transform  OOSTPOV  for  each  two-digit  workc enter  as  described  previously. 
Then,  a  +-2.58  standard  deviation  trim  point  was  selected  for  Identifying  and 
reacrving  records  from  the  dataset  to  be  used  for  computing  cost  weights.  In 
probabilistic  terms,  values  that  were  removed  had  an  approximate  chance  of 
normally  occurring  in  only  5  of  1000  cases  (either  high  or  low) .  A  total  of 
1.6X  of  the  two-digit  records  remaining  after  the  record  screens  were  iden¬ 
tified  as  outliers  through  the  distribution  screening  process.  (See  Appendix 
D  for  a  listing  of  two-digit  record  and  distribution  screened  records.) 


Homogeneity  of  Two-Digit  UCA  Cost  Centers 

The  utility  of  using  any  grouping  strategy  is  based  on  the  assumption  that 
there  is  less  variation  In  a  given  variable  within  groups  than  across  groups. 
That  is,  knowledge  of  subgroup  norms  explains  group  variation.  To  date,  no 
evaluation  of  this  assumption  has  been  made  with  regard  to  OOSTPOV  and  the 
two-digit  UCA  outpatient  account  codes.  To  test  this  assumption  an  analysis 
was  conducted  using  screened  FY82-FY84  inflation  adjusted  data  by  regressing 
OOSTPOV  (log  transformed)  on  two-digit  accounts.  Results  showed  that  two-digit 
codes  explained  15X  (p  <  .0001)  of  the  variation  in  OOSTKJV  over  the  entire 
data  set.  This  result  indicates  that  there  is  same  utility  in  using  two-digit 
UCA  groups  as  a  form  of  case  complexity,  but  that  there  is  still  a  considerable 
amount  (85Z)  of  variation  in  outpatient  costs  within  facilities  that  is  unex¬ 
plained. 


Because  the  data  were  log  transformed  to  achieve  normality,  the  geometric 
mean  was  used  to  derive  centroid  values  for  each  two-digit  UCA  workcenter  .* 

The  geometric  mean  is  the  antilog  of  the  sun  of  the  logarithms  of  the  GOSTFOV 
values  in  each  two-digit  account  divided  by  the  number  of  values  in  the 
account.  Use  of  the  geometric  mean  is  appropriate  when  averaging  ratios  (where 
OOSTFCJV  -  costs/visits)  and  vfoere  the  data  are  distributed  logarithmically.**® 
Since  OOSTFOV  was  adjusted  to  base  year  FY84,  the  geometric  mean  for  each 
two-digit  account  was  computed  using  FY82-FY84  data.  For  comparative  purposes, 
mean  fiscal  year  values  reported  by  Vector  Research^  (using  their  original 
data  selection  methodology)  for  tri- service  FY82-FY84  UCA  data  were  inflation 
adjusted  and  averaged  over  the  three  years.  The  resulting  OOSTFOV  values  were 
compared  with  the  Navy  derived  values  to  see  the  effects  of  applying 
tri-service  derived  weights  to  the  Navy  outpatient  population.  Table  1  lists 
the  normative  OOSTFOV  values  derived  from  the  screened  Navy  sample  with  the 
adjusted  Vector  OOSTFOV  values. 

Validating  the  HCU  on  Navy  Data 

An  examination  of  the  ambulatory  care  account  OOSTFOV  values  in  Table  1 
reveals  large  discrepancies  between  the  adjusted  Vector  Research  values  and 
Navy  values  in  both  dollars  and  in  rank  order.  A  Spearman  rank  order  correla¬ 
tion  we a  performed  on  the  two  sets  of  costs  and  tested  for  significance.  Re¬ 
sults  showed  that  the  two  sets  of  values  were  not  significantly  correlated 
(rho  -  .55).  Clearly,  the  inflation  adjusted  Vector  Research  values  do  not 

*Ihe  exception  to  this  was  UCA  account  BK  (Underseas  Medicine) .  In  this  case 
OOSTFCV  values  were  distributed  more  normally  and  the  arithmetic  mean  provided 
a  better  estimate  of  normative  cost. 


describe  the  relative  cost  relationships  between  Navy  two-digit  UCA  accounts. 


TABUS  1 


Average  Cost  per  Visit  in  Two-Digit  Ambulatory  Accounts  (FY84  dollars) a 


UCA 

Account 

Adjusted  Vector*3 

COSTPOV  Rank 

Navy  Datac 

COSTPOV  Rank 

BA 

Medical 

$38.71 

6 

$53.14 

10 

BB 

Surgical 

$47.82 

9 

$58.78 

11 

BC 

OB/GYN 

$36.54 

3 

$36.10 

3 

BD 

Pediatric 

$29.38 

2 

$32.20 

1 

BE 

Orthopedic 

$45.86 

8 

$49.20 

7 

BF 

Psychiatric 

$43.22 

7 

$45.36 

5 

BG 

Family  Practice 

$38.57 

5 

$43.10 

4 

BH 

Primacy  Care 

$37.52 

4 

$33.67 

2 

BI 

Emergency 

$48.06 

10 

$49.01 

6 

BJ 

Flight  Medicine 

$48.55 

11 

$53.03 

9 

BK 

Undersea  Medicine 

$25.16 

1 

$50.02 

8 

^Based  on  inflation  adjusted  FY82-FY84  expense  data 
“Derived  fran  arithmetic  mean 
Derived  from  geometric  mean 


A  second  way  to  assess  the  validity  of  the  current  HCU  weights  for  Navy 
outpatient  data  is  to  determine  whether  a  weighted  composite  index  can  account 
for  variation  in  the  overall  COSTPOV  between  facilities,  and  then  compare  this 
result  with  the  variance  accounted  for  by  a  similar  index  formed  with  the  newly 
derived  Navy  weights.  The  procedure  for  developing  an  outpatient  resource 
index  (CRI)  is  described  below  and  illustrated  in  Table  2: 


1.  Calculate  the  proportion  of  the  facility's  total  outpatient  visits 
that  fall  in  each  two-digit  account. 

2.  Multiply  each  proportion  by  the  specified  cost  weight  for  each 
two-digit  account. 
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3.  Sun  the  products. 

4.  Divide  the  sun  by  the  Navy- wide  average  cost  per  visit  to  obtain 

the  index  value  for  the  facility. 


An  CRI  index  value  of  1.0  indicates  expected  outpatient  costs  equal  the 
average  value  for  all  outpatient  facilities  in  the  system  from  which  the 
weights  were  computed.  Such  an  index,  if  developed  using  reasonable  weights, 
should  predict  the  expected  relative  cost  per  outpatient  visit  for  each  facil¬ 
ity,  given  its  mix  of  outpatients,  independent  of  other  possible  influencing 
variables,  such  as  mission,  size,  or  military  readiness  requirements.  In  the 


present  case,  there  are  numerous  elements  of  outpatient  resource  consunption 
that  the  current  data  do  not  reflect.  This  is  primarily  because  of  the  lack 
of  any  outpatient  biometrics  data  beyond  simple  visit  counts.  Therefore,  the 
ORI  Index  developed  here  will  be  only  a  modest  predictor  of  expected  relative 
costs.  Nevertheless,  given  that  the  HCU  is  currently  Implemented,  it  will 
be  informative  to  assess  the  predictive  power  of  its  component  ambulatory 
weights  when  applied  to  Navy  outpatient  data.  Such  predictive  validity  is 
essential  if  the  HCU  is  to  be  of  any  use  for  performance  monitoring.  An  addi¬ 
tional  utility  of  deriving  the  CELL  index  is  that  it  enables  one  to  consider 
outpatient  mix  as  one  variable  among  several  in  a  multiple  variable  model  to 
aid  in  resource  allocation  decision-making.  (Appendix  G  lists  computed  index 
values  for  FY84  using  HCU  weights  and  Navy  derived  weights .) 

An  HCU  index  (developed  using  the  currently  lmplaoented  HCU  weights)  and 
a  newly  derived  Navy  ORI  index  (developed  using  the  previously  described 
FY82-FY84  Navy  sample  weights)  were  computed  for  each  reporting  Navel  outpa¬ 
tient  core  facility  using  FY84  outpatient  visit  percentages.  Pearson  correla¬ 
tions  were  calculated  between  the  index  and  tte  overall  OOSTPOV  (log  transfor¬ 
mation  not  necessary)  for  each  facility  in  FY84.  Results  showed  that  tte  HCU 
index  accounted  for  less  than  27,  of  the  variation  in  aggregate  OOSTPOV  between 
the  45  Naval  facilities.  The  ORI  index,  however,  accounted  for  12X  (p  <  .02) 
of  the  variation  in  OOSTPOV  between  facilities.  These  findings  indicate  that 
there  is  sane  utility  to  partitioning  and  weighting  outpatient  visits  by  UCA 
categories  for  monitoring  hospital  performance,  but  that  the  current  HCU 
weights  are  invalid  for  use  with  Navy  Medical  Department  outpatient  facilities. 

A  final  evaluation  of  the  validity  of  current  HCU  weights  applied  to  Navy 


data  can  be  made  from  a  pragmatic  analysis  (i.e.,  dollars  and  cents).  That  is, 
if  the  current  HCU  were  to  be  applied  as  a  resource  allocator  for  Navy 
outpatient  facilities,  what  would  the  "bottom  line"  look  like  in  relation  to 
actual  allocations?  The  previous  two  findings  indicate  that  substantial  shifts 
from  current  funding  to  facilities  within  the  Navy  would  occur  if  the  HCU  were 
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used  for  resource  allocation  (considering  outpatient  care  only) .  To  address 
this  issue  FY84  HCUs  were  computed  for  each  Naval  facility  using  both  the 
current  HCU  weights  and  the  Navy  sample  derived  two-digit  weights.  The  total 
HCUs  for  each  facility  were  then  multiplied  by  the  FY84  average  MiCS  inpatient 
visit  cost  of  $1690.7  to  obtain  an  estimated  ambulatory  care  budget  for  each 
facility.*  Table  3  lists  HCUs  and  budgets  derived  for  each  facility  using  the 
two  different  sets  of  two-digit  weights. 

An  examination  of  Table  3  shows  that  the  current  HCU  underestimates  the 
outpatient  productivity  of  Navy  facilities  by  71  in  FY84,  and  would  result 
in  reduced  finding  to  the  Navy  Medical  Department  if  used  as  the  sole  basis 
for  resource  allocations.  In  addition,  one  can  see  substantial  differences  in 
the  rank  ordering  of  facilities  by  the  two  different  HCU  computations. 

Although  the  two-digit  UCA  categories  which  form  the  basis  for  the  HCU  have 
sufficient  homogeneity  to  be  useful  (see  p.  24.),  the  present  results  stow 
that,  even  using  Navy  derived  cost  weights,  large  shifts  in  resource 
allocations  to  individual  facilities  would  result  from  using  the  HCU  as  the 

★ 

Recall  that  one  HCU  equals  an  average  tri-service  inpatient  stay.  This  value 
is  the  amount  reported  by  Vector  Research  as  the  average  inpatient  cost  in 
the  f“HCS  for  FY84.  *  It  is  used  here  for  comparative  purposes  against  the 
current  HCU.  It  would  be  interesting  to  use  the  Navy  average  inpatient  cost 
as  well,  and  compare  results.  If  the  average  inpatient  cost  in  the  Navy  was 
less  than  that  in  the  total  M-iCS ,  Navy  predicted  expenses  would  be  less  than 
those  shown.  However,  that  data  was  not  available  for  this  study. 
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TABLE  3 


FY84  HCUs,  Actual  Expenses,  and  Predicted  Expenses  in  Naval  Outpatient 
Care  Facilities  Using  Current  HCU  and  Navy  Derived  Two-Digit  Weights 
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ASSESSING  THE  UTILITY  OF  THIEE-DIGIT  HCU  WElQtTS 


The  findings  of  the  previous  section  indicate  that  the  present  two-digit 
partitioning  of  expense  and  workload  data  in  the  UCA  can  be  viseful  for  explain¬ 
ing,  to  a  limited  extent,  variations  in  OOSTPOV  both  within  and  across  outpa¬ 
tient  facilities.  However,  the  limited  variance  accounted  for  in  OOSTPOV  using 
two-digit  groupings  leads  one  to  ask  whether  it  is  possible  to  improve  upon 
the  current  HCU  methodology  by  using  three-digit  UCA  data.  Three-digit  work- 
centers  should  provide  even  greater  specificity  of  function;  therefore,  they 
should  result  in  greater  homogeneity  of  costs  per  outpatient  visit  within  each 
UCA  account.  The  idea  of  using  three-digit  UCA  account  data  as  a  means  for 
explaining  additional  case-mix  variation  is  not  new,®»^  however.,  the  poten¬ 
tial  improvement  in  explanatory  power  by  doing  so  has  never  been  empirically 
assessed. 


In  the  following  several  sections  of  this  report,  we  will  describe  the  meth¬ 
odology  employed  in  developing  a  three-digit  HCU  and  a  three-digit  ORI  index, 
examine  the  results  of  several  validity  tests,  and  discuss  the  advantages  and 
disadvantages  of  using  three-digit  UCA  data  to  modify  the  current  HCU. 

Data  Selection  and  Adjustment 

A  similar  methodology  to  that  employed  using  two-digit  UCA  data  was  used 
to  adjust  and  screen  three-digit  data.  FY82-FY84  four-digit  P-COMM  file 
expense  and  workload  data  were  aggregated  to  the  three-digit  account  level.  A 
record  screen  eliminated  records  with  either  zero  or  negative  cost  or  zero 
workload  values,  or  OOSTPOV  greater  than  $200  (11. 4%  of  the  records).  Expense 
values  were  then  adjusted  for  inflation  to  base  FY84.  OOSTPOV  was  calculated 


for  each  three-digit  accouit  at  each  facility  for  each  FY ;  and  once  again, 
OOSTPOV  was  log  transformed  to  normalize  the  distribution.  Trim  points  were 
set  at  +-2.58  standard  deviations  for  each  account  code,  resulting  in  1.5%  of 
the  remaining  data  being  identified  as  outliers.  (See  Appendix  E  for  a  listing 
of  three-digit  record  and  distribution  screen  failures.) 

Evaluating  the  Homogeneity  of  Three-Digit  Outpatient  Accounts 

Two  analyses  were  conducted  to  evaluate  the  homogeneity  of  three-digit  out¬ 
patient  TJCA  accounts.  The  first  analysis  involved  a  t-test  comparison  of  the 
average  coefficient  of  variation  (CV)  in  COSTFOV  for  two-digit  versus 
three-digit  UCA  accounts.  The  CV  is  the  ratio  of  the  standard  deviation  of 
OOSTPOV  divided  by  the  mean  OOSTPOV  for  each  UCA  accouit  and  is  expressed  as 
a  percentage.  The  lower  the  value  of  this  ratio,  the  lower  the  relative  amount 
of  variation  existing  in  the  account  category  and,  therefore,  the  more  homo¬ 
genous  the  category.  Results  of  the  t-test  showed  that  the  mean  CVs  for 
two-digit  (x  -  .432,  SD  -  .130)  and  three-digit  (x  ■  .486,  SD  -  .143)  outpa¬ 
tient  accounts  do  not  significantly  differ  from  each  other.  This  finding  indi¬ 
cates  that,  for  the  present  sample,  three-digit  UCA  outpatient  accounts  are 
no  more  homogenous  with  regard  to  costs  than  two-digit  accounts. 


A  second  analysis  to  evaluate  the  homogeneity  of  three-digit  accounts  was 
conducted  using  screened  FY82-FY84  inflation  adjusted  data  by  regressing 
OOSTPOV  (log  transformed)  on  dummy  coded  three-digit  accounts.  Results  showed 
that  three-digit  codes  explained  34%  (p  <  .0001)  of  the  variation  in  OOSTPOV 
over  the  entire  data  set.  This  finding  indicates  that,  although  three-digit 
work  centers  may  not  be  any  more  homogenous  in  general  than  two-digit  accounts , 
there  is  a  considerable  reduction  in  unexplained  variation  on  OOSTPOV  within 


the  total  sample  because  of  the  addition  of  more  group  categories.  The  ques¬ 
tion  of  whether  three-digit  weights  would  result  in  a  more  valid  HCU  for  moni 
toring  performance  and  for  allocating  resources  across  facilities  will  be  ad¬ 
dressed  next. 


Validating  a  Three-Digit  HCU 


Three-digit  HCUs  and  CRIs  were  calculated  using  the  same  methodology  as 
was  used  for  two-digit  data,  except  that  three-digit  data  were  used. 

Three-digit  HCU  cost  weights  were  derived  based  on  the  geometric  mean  of 
OOSTPOV  for  each  three-digit  UCA  account  using  the  record  and  distribution 
screened  FY82-FY84  data  set.  (See  Appendix  F  for  a  listing  of  two  and 
three-digit  Navy  derived  cost  weights .)  A  three-digit  ORI  index  was  calculated 
for  each  Navy  outpatient  facility  using  FY84  unscreened  outpatient  visit  pro¬ 
portions.  (See  Appendix  G  for  a  listing  of  the  HCU  index  and  the  two-digit 
and  three-digit  CRI  index  values  for  each  facility.)  To  evaluate  the  expected 
increase  in  predictive  power  of  three-digit  weights  over  two-digit  weights, 
a  Pearson  correlation  was  computed  between  the  three-digit  CRI  index  and  the 
overall  OOSTPOV  for  each  facility.  Then,  a  significance  test  for  the  differ¬ 
ence  between  the  two  dependent  correlations  was  conducted.  Results  revealed 
that  the  three-digit  ORI  index  accounted  for  17Z  (p  <  .005)  of  the  variation 
in  overall  OOSTPOV  between  facilities;  this  is  51  more  variation  in  OOSTPOV 
than  was  explained  by  the  two-digit  ORI.  This  increase  in  explanatory  power 
was  statistically  significant  (t  «  2.614,  df  -  42,  p  <  .01). 


A  further  evaluation  of  the  effects  of  the  three-digit  weights  can  be  made 
by  looking  at  expected  total  expenses  for  each  facility  based  on  the  Navy  sam¬ 
ple  derived  three-digit  HCU,  using  FY84  outpatient  workload  data.  Table  4 


lists:  actual  COSTPOV;  expected  overall  COSTPOV  based  on  Vector  Research 
tri-service  HCU  weights  and  Navy  derived  two  and  three  digit  weights;  and  total 
expected  expenses  at  each  facility  based  on  the  new  three-digit  weights.  A 
review  of  Table  4  reveals  that  for  several  facilities  there  are  substantial 
shifts  in  expected  OOSTFCW  based  on  Navy  three-digit  versus  two-digit  weights. 
It  can  also  be  seen  that,  as  a  result,  total  expected  costs  shift  considerably, 
despite  a  relatively  small  ($1,809,616)  difference  in  the  total  expected  outpa¬ 
tient  budget. 

There  are  several  potential  advantages  to  modifying  the  HCU  to  incorporate 
three-digit  data,  not  the  least  of  vbich  is  that  the  data  is  already  available 
in  the  UCA  system.  Moreover,  as  the  foregoing  findings  indicate >  using 
three-digit  HCU  weights  will  increase  the  validity  of  the  HCU  for  monitoring 
hospital  performance,  although  this  seems  to  be  primarily  due  to  the  increase 
in  grouping  categories,  as  opposed  to  improvements  in  category  homogeneity. 

It  is  likely,  however,  that  to  the  extent  the  HCU  is  actually  used  as  a  basis 
for  facility  comparisons  and  resource  allocation,  the  quality  of  the  submitted 
data  will  improve. 

Several  caveats  should  be  considered  that  limit  a  full  endorsement  for  em¬ 
ploying  three-digit  weights  in  a  refined  HCU.  First,  there  is  a  significant 
decrease  in  the  number  of  facilities  providing  services  in  many  specific 
three-digit  accounts.  Because  of  this,  there  is  less  stability  in  many  of  the 
normative  values  that  have  been  derived  for  each  account.*  The  use  of 
tri- service  data  will  increase  the  N  for  each  account;  however,  it  is  still 
problematic  whether  tri- service  derived  weights  can  be  validly  applied  to  any 
one  of  the  three  military  services  using  present  methodologies.  A  further 


TABLE  4 


FY84  Actual  OOSTPOV,  Vector  Estimated  COSTPOV,  Navy  Estimated  COSTPOV 
and  Three-Digit  Navy  Sample  Estimated  Total  Expenses 
for  UCA  Reporting  Outpatient  Navy  Facilities 
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concern  is  the  increase  in  calculation  complexity  of  a  three-digit  HCU.  This 
problem  is  not  a  significant  issue,  since  any  enhancements  to  a  measure  with 
such  important  ramifications  for  each  facility  would  probably  be  readily 
accepted. 


In  summary,  despite  the  increase  in  ability  to  capture  outpatient  case-mix 
differences,  a  three-digit  HCU  still  leaves  a  great  deal  of  variation  (83X) 
in  overall  outpatient  costs  unaccounted  for  between  facilities.  Thus,  whether 
a  three-digit  methodology  is  adopted  or  not,  work  should  continue  to  identify 
additional  variables  that  can  account  for  variation  in  costs  both  within  and 
between  facilities. 


*Al though  it  was  not  specifically  addressed  in  this  study,  consideration  should 
be  given  to  the  possibility  of  collapsing  those  three-digit  DCA  codes  (in  the 
same  two-digit  series)  that  do  not  differ  significantly  in  OOSTPOV.  This  would 
not  require  any  revision  of  the  UCA  system  (merely  a  modification  of  the  HCU 
weights) ,  and  could  possibly  increase  the  stability  of  the  weights  for  several 
three-digit  accounts. 


ADDING  FACILITY  CHARACTERISTICS  TO  THE  EQUATION 

In  the  foregoing  sections  we  have  seen  incremental  improvements  in  the  abil¬ 
ity  to  explain  variations  in  COSTPOV  across  facilities  by  applying  appropriate 
weights  to  categories  of  outpatient  care  and  by  increasing  the  number  of  cat¬ 
egories  of  care  to  develop  indices  of  the  complexity  of  cases  seen  at  any  given 
facility.  As  has  been  demonstrated,  these  indices  have  been  only  coarse  mea¬ 
sures  of  outpatient  resource  consumption.  Two  primary  data  deficiencies  in 
the  UCA  limit  further  refinement  of  the  HCU  with  regard  to  outpatient  costs: 

1)  the  costs  that  are  accumulated  into  each  UCA  category  can  not  be  differen¬ 
tiated  into  fixed  versus  variable  costs,  and  2)  the  biometric  data  for  outpa¬ 
tient  care  consists  only  of  a  visit  tally.  Given  this  situation',  and  the  fact 
that  the  HCU  is  a  basis  for  resource  allocation  decisions,  additional  facility 
characteristic  variables  were  examined  to  determine  whether  further  variation 
in  COSTPOV  could  be  explained. 

Variable  Selection  and  Definition 

The  three-digit  GRI  index  was  considered  as  only  one  variable  in  a  multiple 
regression  model  to  account  for  differences  in  productivity  across  45  facili¬ 
ties.  No  special  study  was  conducted  to  obtain  additional  data  beyond  that 
which  was  readily  available  through  integrated  systems.  Thus,  it  was  expected 
that  results  of  the  present  efforts  to  identify  additional  relevant  variables 
(or  surrogates)  wcxild  represent  only  modest  improvements  in  explanatory  power. 
Although  numerous  variables  could  explain  variations  in  productivity  across 
hospitals,  the  availability  of  data  limited  analyses  to  the  following  vari¬ 
ables: 
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teaching  mission 
hospital  vs  clinic 
conus  vs  outus 
staffing  ratios 
CRI  index  (3-digit) 


number  of  types  of  outpatient  services  offered 
number  of  subordinate  reporting  clinics 


location 

beneficiary  status 


Teaching  mission  was  operationalized  by  developing  an  index  of  teaching 
activity  computed  as: 

T- index  -  §  teaching  programs  +  log(residents  + 
interns  +  fellowships)* 

Using  this  formula  would  credit  the  expenses  associated  with  maintaining  each 
teaching  program  in  a  facility  but  limit  the  relative  costs  associated  with 
each  additional  student.  Table  5  lists  the  T- index  value  associated  with  each 
teaching  facility  in  FT84. 


TABLE  5 


Teaching  Facility  T-  index  Values  for  FY84 

Mi  Bethesda  29.34 
NH  San  Diego  25.44 
Ml  Portsmouth  14.26 
Mi  Oakland  13.17 
Mi  Camp  Pendleton  2.64 
Mi  Jacksonville  2.61 
Ml  Charleston  2.58 
Mi  Pensacola  2.58 
Ml  Bremerton  2.26 


The  T- index  formulation  was  suggested  by  LTCOL  John  A.  Coventry,  MSC,  USA 


Hospital  size  was  based  on  the  ranker  of  authorized  operating  beds  for  each 


facility.  Size  was  coded  for  each  of  the  four  categories  listed  in  Table  6. 
Nominal  groups  based  on  size  were  used  in  the  model  to  reduce  the  col  linearity 
of  operating  beds  with  other  variables  in  the  model.  Additionally,  the 
particular  categories  defined  here  were  chosen  to  eliminate  redundancy  with 
the  T- index  and  achieve  a  more  balanced  number  of  facilities  in  each  category. 
No  attempt,  however,  was  made  to  classify  facilities  in  size  categories  to 
maximize  correlations  with  COSTPOV. 


TABLE  6 


Breakdown  of  Navy  Facility  Size  Categories 


Group  Code _ Definition _ N 


Clinic  operating  beds  <■  1  12 
Size  1  1  <  operating  beds  <»  50  9 
Size  2  50  <  operating  beds  <-  150  14 
Size  3  150  <  operating  beds  10 


The  location  of  each  facility  was  considered  in  several  ways.  First,  each 
facility  was  classified  as  either  CONUS  or  OUTUS.  Second,  GE0CCM  region  was 
coded  as  a  nominal  variable.  Third,  proximity  of  the  facility  to  a  large 
training  center  was  coded  as  a  location  variable  (trainpop) .  Facilities  iden¬ 
tified  as  near  large  training  centers  were:  Great  Lakes,  San  Diego,  Orlan¬ 
do,  Beaufort,  Camp  Lejeune,  and  Camp  Pendleton.  Close  proximity  to  a  training 
center  was  expected  to  reduce  the  overall  COSTPOV  since  the  beneficiary  popula¬ 
tion  would  tend  to  be  younger  and  healthier. 
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Beneficiary  status  was  considered  to  be  a  potentially  useful  variable  as 
a  surrogate  for  illness  severity.  That  is,  the  proportion  of  a  facility's 
outpatient  visits  which  were  active  duty,  retirees,  and  dependents  were  used 
as  variables  that  could  potentially  differentiate  facility  costs.  ■  Data  on 
this  variable  were  not  readily  available  for  clinic  commands  at  the  time  of 
this  study.  / 

Overall  facility  staffing  was  considered  a  potentially  important  predictor 
of  productivity.  Because  staffing  totals  were  highly  col  inear  with  other  vari¬ 
ables  inder  consideration,  staffing  ratios  were  computed  as  the  proportion 
of  nurses  and  ancillary  personnel  who  support  each  physic/an.  This  variable 

was  then  log  transformed  to  obtain  a  normal  distributing  Various  other  staf- 

« 

J 

fing  measures  were  analyzed  for  high  correlations  with  .CDSTPOV,  but  none  were 
as  highly  correlated  as  the  above  described  variable.  /  Data  to  create  this 
variable  were  not  available  far  clinic  commands  at  thfe  time  of  this  study. 

Two  additional  exploratory  variables  considered  were:  1)  the  number  of  ac¬ 
tive  three-digit  UCA  accounts  at  each  facility,  and  2)  the  nunber  of  subordi¬ 
nate  clinics  reporting  UCA  data  through  the  core  facility.  The  former  variable 
was  viewed  as  a  surrogate  for  facility  outpatient  care  capability  that  might 
be  associated  with  productivity.  The  latter  variable  could  potentially  identi¬ 
fy  facilities  with  a  greater  proportion  of  fixed  costs  due  to  the  support  of 
remote  sites. 


:ification  of  the  Model 


Using  unscreened  data,  overall  facility  OOSTPOV  was  regressed  on  all  inde¬ 
pendent  variables  in  a  series  of  stepwise  regression  analyses  for  fiscal  years 


FY82  -  FY84.  Those  variables  that  consistently  contributed  to  variance  reduc¬ 
tion  in  each  year  were  identified.  This  process  resulted  in  the  elimination 
of  several  variables  from  further  consideration:  a)  region,  b)  number  of  ac¬ 
tive  UCA  accounts,  and  c)  nunber  of  subordinate  clinics  reporting  UCA  data. 

Two  additional  variable  classes,  beneficiary  status  proportions  and  physician 
support  ratios  were  dropped  from  further  analyses  because  data  were  not  avail¬ 
able  for  all  facilities;  to  include  these  variables  severely  reduced  the  size 
of  an  already  small  sample. 

To  illustrate  the  potential  utility  of  adding  selected  facility  characteris¬ 
tic  variables  to  a  case-mix  type  measure  such  as  the  ORI  index,  OOSTPOV  was 
regressed  on  the  remaining  variables  using  FY84  unscreened  data ' including  all 
facilities  in  the  sample.  Variance  accounted  for  was  39Z  (p  <  .01)  with  seven 
variables  in  the  model.  This  represented  a  significant  increase  in  explanatory 
power  over  the  171  variance  explained  by  the  three-digit  ORI  index  alone. 

An  examination  of  the  residuals  (the  difference  between  actual  costs  and  pre¬ 
dicted  costs)  revealed  that  NH  Subic  Bay  was  an  extreme  outlier  (studentized 
residual  -  -2.78) .  This  facility  was  removed  from  the  sample  and  a  second 
regression  analysis  was  conducted  with  the  same  variables  specified.  Variance 
accounted  for  in  overall  facility  OOSTPOV  increased  from  the  previous  39Z  to 
49Z.  Table  7  presents  the  results  of  the  analysis. 

The  parameter  estimates  in  Table  7  show  the  dollar  change  in  OOSTPOV  esti¬ 
mated  for  each  unit  change  in  each  variable  specified  in  the  model.  A  review 
of  Table  7  shows  that  OOSTPOV  increases  as  outpatient  case-mix  (ORI  index) 
and/or  teaching  intensity  (T- index)  increases.  OOSTPOV  is  reduced  if  the 
facility  is  a  hospital  (as  opposed  to  a  clinic),  located  in  OONUS,  and/or 


situated  near  a  large  military  training  center. 


TABLE  7 

FY84  Facility  Characteristics  Regression  Model  Results 


dependent  variable:  COSTPOV 

SIM  OF 

b£AN 

SOURCE 

Of 

SQUWES 

SQUARE 

r  VALUE  1 

PRO0*f 

resr 

~7 

HUT  57l 

3147952 

17922 

rsror 

Error 

36 

2283.041 

63.440 

C  Total 

63 

4488.362 

Root  Mean  Squared  Error: 

7.96 

R- Squared:  .4912 

Dependent  Variable  Mean: 

41.26 

AdJ.  R-Sq:  .3922 

Parameter 

Standard 

Standardized 

variance 

variable 

tr 

Estimate 

Error 

Estlnate 

Inflation 

Intercept 

“T 

-9.407 

26.700 

0.000 

0.  MB 

size  2 

l 

9.916 

3.601 

0.448 

1.872 

size  3 

l 

7.421 

4.994 

0.308 

3.038 

0R1  Index 

l 

63.808 

28.258 

0.406 

2.284 

hospital 

l 

-12.003 

4.969 

-0.529 

3.396 

conus 

l 

-11.350 

3.604 

-0.453 

1.466 

T  Index 

l 

0.409 

Q.544 

0.252 

1.775 

tralnpop 

l 

-6.376 

4.079 

-0.217 

1.359 

Because  the  number  of  facilities  in  the  analysis  was  small,  particularly 
for  the  number  of  independent  variables  specified,  a  large  degree  of  shrinkage 
of  R  is  to  be  expected  when  facility  COSTPOV  is  regressed  on  the  same  set 
of  independent  variables  in  a  different  fiscal  year.  The  adjusted  shown 
in  Table  7  is  a  formula  estimate  of  such  shrinkage.  Although  the  model  presen¬ 
ted  is  primarily  for  illustrative  purposes,  an  empirical  procedure  for  estima¬ 
ting  the  degree  of  shrinkage  was  employed  to  further  evaluate  the  stability 
of  the  current  parameter  estimates.  That  is,  the  regression  equation  derived 
from  FY84  was  applied  to  the  predictor  variables  in  the  FY85  data  as  a  cross 


validation .^2  Then  a  Pearson  correlation  was  calculated  between  actual  FY85 
COSTPOV  and  the  predicted  FY85  CQSTFOV.  The  resultant  R^  for  the  FY35  applica¬ 
tion  of  the  FY84  derived  equation  was  .37.  The  difference  between  from 
FY84  (.49)  and  FY85  was  .12.  Thus,  it  can  be  seen  that  the  weights  derived 
from  a  given  year  are  likely  to  be  relatively  unstable. 

Since  the  shrinkage  of  R^  was  substantial  using  the  regression  coefficients, 
a  methodology  for  unit  weighting  predictor  variables  was  used  to  canpare  pre¬ 
dictive  power. 34  Although  the  weights  in  a  regression  analysis  represent 
optimal  weights  in  the  sample  under  analysis,  they  are  less  than  optimal  in 
a  different  sample.  Unit  weighting  predictor  variables  eliminates  shrinkage 
because  the  weights  are  not  unstable  regression  coefficients,  rather  they 
reflect  the  fundamental  positive  or  negative  relationships  of  each  predictor 
to  the  dependent  variable.  To  assess  the  predictive  power  of  imit  weights 
relative  to  regression  coefficients,  a  Pearson  correlation  was  computed  between 
a  unit  weighted  composite  and  actual  COSTPOV  for  FY84  data.  The  resultant 
R  was  .48,  virtually  the  same  as  the  variance  explained  using  regression  co¬ 
efficients.  A  cross  validation  of  the  unit  weights  with  FY85  data  showed  that 
unit  weights  performed  as  well  as  the  FY84  regression  weights  (R^  -  .37) . 
Because  unit  weights  are  simple  to  compute  and  not  subject  to  instability, 
it  appears  that  unit  weighting  of  predictor  variables  may  be  a  reasonable  stra¬ 
tegy  to  employ  should  a  regression  approach  be  adopted  in  the  future. 


Allocation  of  Resources  Based  on  the  Model 


As  the  results  of  the  previous  section  illustrated,  the  consideration  of 
fixed  facility  characteristics  is  important  to  understanding  differences  in 
productivity  across  facilities.  Certainly  the  model  is  not  a  complete  specifi¬ 
cation  of  all  relevant  variables,  given  the  variation  in  OOSTFOV  that  remains 
unexplained.  Nevertheless,  the  approach  used  here  sheds  light  on  the  impact 
of  several  variables  on  the  performance  of  Navy  outpatient  care  facilities. 

It  is  difficult  to  determine,  however,  precisely  what  portions  of  the  remaining 
variance  are  due  to  the  poor  quality  of  the  UCA  data,  inadequate  model  specifi¬ 
cation,  or  efficiency  differences  in  the  operations  of  certain  facilities. 
Despite  these  uncertainties  it  is  useful  to  develop  and  examine  estimated  allo¬ 
cations  to  facilities  based  on  the  proposed  regression  model.  Table  8  lists 
FY84  actual  costs  and  estimated  costs  for  each  Navy  outpatient  facility. 

Looking  at  the  difference  between  predicted  versus  actual  OOSTFOV  in  Table 
8  highlights  those  facilities  that  the  model  under  and  over  predicts.  Subic 
Bay,  which  was  deleted  from  the  regression  equation,  is  considerably  different 
in  actual  expenses  from  those  predicted  by  the  model.  By  focusing  on  those 
facilities  at  the  top  and  bottom  of  Table  8  that  are  not  veil  fitted  by  the 
model,  informed  analysts  may  be  able  to  identify  unique  characteristics  or 
conditions  that  apply  to  such  facilities  and  incorporate  them  in  a  revised 
model.  It  is  anticipated  that  as  the  quality  of  UCA  data  improves  through 
its  utilization,  the  differences  between  predicted  and  actual  costs  will  dimin¬ 
ish. 


An  examination  of  the  differences  between  predicted  versus  actual  total 
outpatient  expenses  reveals  that  the  model  estimates  an  additional  21  million 


TABLE  8 


FYS4  Actual  Costs  Versus  Regression  Model  Predicted  Costs 
Ranked  by  COSTFOV  Difference 
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dollars  should  be  budgeted.  This  is  primarily  due  to  the  fact  that  Subic  Bay 
and  several  large  volume  facilities  were  greatly  over-estimated.  Although  it 
is  recognized  that  facilities  are  funded  on  the  basis  of  inpatient  as  well  as 
outpatient  requirements,  it  would  be  interesting  to  know  whether  those 
facilities  that  have  been  over  estimated  by  this  model  are  also  facilities 
that  have  indicated  a  significant  requirement  for  additional  funding  in  the 
past. 


A  reasonable  approach  to  using  the  results  of  this  analysis  would  be  to: 

1)  Investigate  in  greater  detail  facilities  that  are  greatly  over  or  index 
estimated  for  unidentified  causal  factors  (e.g. ,  bad  data,  unique  requir 
ements) . 

2)  Phase  in  implementation  of  estimated  budgets  (e.g. ,  90%  prior  spending 
plus  inflation  plus  planned  changes  plus  10%  model  estimated  spending) 
for  those  facilities  not  estimated  as  requiring  large  budget  increases. 

3)  As  changes  in  allocations,  policy,  and  technology  affect  facility 


operations  over  time,  recalculate  UCA  account  weights  (based  on  more 
than  one  year)  and  revalidate  facility  characteristic  variables. 


Historically,  Navy  hospitals  have  been  allocated  resources  based  primarily 
on  prior  years  funding  and  on  productivity  statistics  defined  by  the  CWU. 

This  funding  rationale  has  been  problematic  in  that  it  did  not  systematically 
incorporate  normative  costs  of  providing  specific  services,  nor  did  it  take 
into  account  facility  specific  differences  that  existed  among  the  various  Navy 
units.  Moreover,  the  Composite  Work  Unit  (CWU)  was  originally  developed  as 
a  basis  for  determining  manpower  requirements  and  has  been  used  as  a  default 
measure  for  budget  decision  making  because  no  other  suitable  measure  existed. 

In  recent  years,  case-mix  methodologies  have  been  developed  as  a  basis  for 
measuring  hospital  performance  and  for  identifying  normative  costs  of  providing 
care  to  homogenous  groups  of  patients.  Two  notable  efforts  in  this  area  that 
are  relevant  to  the  military  have  been  the  development  of  the  Health  Care  Unit 
(HCU)  and  the  work  done  in  prior  years  at  the  Naval  School  of  Health  Sciences 
exploring  the  applicability  of  Diagnosis  Related  Groups  (DRGs)  to  Navy  hospi¬ 
tal  performance  measurement.  These  efforts  have  demonstrated  that  incremental 
improvements  are  possible  using  currently  available  data.  The  work  presented 
in  this  report  has  used  the  methodologies  employed  in  these  previous  studies 
as  a  foundation  for  exploring  a  means  of  measuring  outpatient  performance 
across  all  Navy  medical  facilities. 

Study  efforts  were  directed  toward  three  main  objectives:  1)  evaluating  the 
validity  of  the  HCU  in  measuring  outpatient  productivity  in  Navy  facilities;  2) 
evaluating  the  utility  of  using  three-digit  Uniform  Chart  of  Accounts  (UCA) 
final  account  codes;  and  3)  exploring  the  ability  of  facility  characteristic 


variables  such  as  size,  location,  and  mission  to  explain  differences  in 
performance  across  UCA  reporting  Navy  units.  A  fundamental  limitation  of  the 
present  study  was  the  deliberate  use  of  readily  available  data  only.  That  is, 
despite  the  fact  that  additional  data  on  both  fixed  and  variable  expenses 
within  facilities  would  be  useful,  no  special  study  to  obtain  such  information 
was  attempted.  Thus,  results  of  the  present  study  represent  only  modest 
improvements  in  outpatient  performance  measurement  primarily  due  to  the  quality 
and  availability  of  the  data. 

Two  findings  of  the  study  indicated  that  although  the  HCU  may  represent 
an  improvement  over  the  CWU  as  a  performance  measure,  there  exist  problems 
when  currently  proposed  outpatient  weights  are  used.  An  examination  of  the 
ability  of  the  HCU  to  explain  differences  in  cost  per  outpatient  visit  revealed 
that  current  HCU  outpatient  weights  are  inappropriate  when  applied  to  Navy 
data.  Substantial  changes  in  the  ranking  of  normative  costs  for  two-digit 
UCA  accounts  occurred  when  a  partial  replication  of  the  Vector  Research 
tri-service  HCU  methodology  was  conducted  with  Navy  data.  (Navy  weights  in 
the  present  study  were  derived  from  combined  FY82-FY84  UCA  data,  inflation 
adjusted  and  screened.)  The  result  of  such  rank  changes  was  substantial  shifts 
in  productivity  figures  across  hospitals,  depending  upon  the  weights  used. 
Mditionally,  the  HCU  as  a  single  index  was  able  to  account  for  less  than  2% 
of  the  variation  in  cost  per  outpatient  visit  among  all  Navy  UCA  reporting 
facilities  in  FY84. 

In  contrast  to  the  HCU,  an  index  formed  from  weights  derived  for  each 
two-digit  outpatient  UCA  account  from  Navy  data  explained  12%  of  the  variation 
in  cost  per  outpatient  visit  among  Navy  facilities  in  FY84.  Such  an  improve- 
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merit  was  to  be  expected,  given  the  source  of  the  data;  however,  this  result 
also  was  partially  due  to  substantive  differences  in  the  identification  and 
treatment  of  outliers. 

In  an  effort  to  determine  whether  further  Improvements  in  variance  reduction 

•» 

could  be  reliably  made  from  UCA  outpatient  account  codes,  three-digit  UCA 
weights  were  produced  frcm  the  same  data  set  and  used  to  form  an  outpatient 
resource  index  (ORI)  for  each  facility.  Variation  explained  increased  from 
12%  to  over  17%.  The  number  of  UCA  outpatient  accounts  involved  increased 
from  11  to  48.  This  result  demonstrated  that  three-digit  expense  data  could 
improve  the  ability  to  explain  differences  in  cost  per  outpatient  visit  among 
Navy  facilities  with  only  minor  changes  in  current  UCA  data  collection  and 
with  only  minimal  increases  in  calculation  complexity. 

Considering  the  three-digit  ORI  Index  as  only  one  variable  in  a  model  to 
account  for  differences  in  productivity,  additional  variables  were  examined 
to  assess  for  systematic  impact  on  facility  cost  per  outpatient  visit  using 
multiple  regression.  Although  numerous  variables  could  potentially  explain 
variations  in  productivity  across  hospitals,  the  availability  of  data  limited 
analyses  to  the  following  variables: 
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teaching  mission 

number  of  types  of  outpatient  services  offered 
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hospital  vs  clinic 

number  of  subordinate  reporting  clinics 
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&■  v 

tN 
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CRI  index  (3-digit) 

beneficiary  status 

50 


Variables  that  consistently  correlated  with  cost  per  outpatient  visit  across 
fiscal  years  were  identified.  Using  FY84  data,*  variance  explained  was  approx¬ 
imately  49%  with  the  following  variables  included  in  the  model:  CRT  index 
(complex  outpatient  mix  more  costly) ,  CONUS  vs  CUIUS  (OUTUS  more  costly) ,  hos¬ 
pital  vs  clinic  (clinic  commands  more  costly) ,  size  (a  non-linear  effect) , 

* 

teaching  mission  (more  costly) ,  and  proximity  to  a  large  active  duty  training 
population  (proximity  less  costly) . 

Clearly,  the  consideration  of  facility  characteristics  is  important  to  un¬ 
derstanding  differences  in  performance  across  facilities.  For  this  reason 
alone,  the  HCU  if  considered  as  a  sole  measure  of  productivity,  is  inadequate. 
Given  the  findings  of  the  present  study,  utilization  of  productivity  statistics 
derived  from  the  HCU  for  resource  allocation  decision-making  may  be  premature. 

Recommendations 

Based  on  the  findings  presented  in  this  report,  the  following  recommenda¬ 
tions  are  submitted: 

1.  The  problem  of  inaccurate  data  in  the  Uniform  Chart  of  Accounts  UCA  data 
needs  to  be  explored  and  remedied.  Two  issues  are  pertinent  to  this  recommen¬ 
dation.  First,  the  only  systematic  edit  checks  currently  used  in  the  handling 
of  UCA  data  are  those  present  in  the  statistical  software  that  enable  computer 
processing  of  the  raw  facility  data.  These  edits,  however,  are  concerned  with 
the  expense  stepdown  methodology  only  and  do  not  pertain  to  the  accuracy  of 
actual  workload  or  expense  values.  Presently,  inaccurate  or  suspect  data 
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Subic  Bay  was  the  only  facility  deleted  frcm  the  regression  as  an  outlier. 


values  that  may  be  present  after  statistical  processing  are  only  fortuitously 
discovered  by  visual  examination  of  sunmary  reports  that  may  be  generated. 
Implementing  record  and  distribution  screens  such  as  those  employed  in  this 
study  would  identify  suspect  values  which  could  then  be  verified  by  the  sub¬ 
mitting  facility. 

The  second  issue  relevant  to  enhancing  UCA  data  quality  is  the  problem  of 
potential  manipulation  of  workload  and  expense  data  through  assignment  to 
inappropriate  UCA  accounts.  The  methodology  of  the  Health  Care  Unit  (HCU) 
establishes  normative  costs  per  visit  in  numerous  UCA  accoints.  Creative 
shifting  of  workload  and  expense  data  could  easily  be  accomplished  by  facili¬ 
ties  to  appear  more  "productive"  without  appropriate  controls  fbp  such  a  possi¬ 
bility.  Trend  screens  should  be  developed  and  implemented  to  detect  si±>stan- 
tial  shifts  in  costs  per  visit  within  each  UCA  subaccount  at  the  facility 
level.  These  screens  would  not  only  provide  a  safeguard  against  "gaming"  the 
system  but  would  also  provide  a  mechanism  for  monitoring  the  implementation 
of  planned  policy  changes,  such  as  shifting  toward  increased  outpatient  sur¬ 
gery. 

2.  There  should  be  increased  emphasis  on  minimizing  the  unnecessary  use  of 
cost  pools  within  the  UCA.  Justification  for  the  use  of  each  cost  pool  should 
be  provided  by  each  facility  UCA  coordinator.  The  historical  use  of  cost  pools 
within  facilities  needs  to  be  questioned.  Extensive  use  of  cost  pooling  across 
UCA  accounts  results  in  an  averaging  of  direct  expenses  across  three-digit 
acccxxits,  thus  diluting  real  cost  differences  that  may  exist  between  these 
subaccounts.  The  effect  of  this  with  regard  to  the  HCU  is  imprecise  specifica¬ 
tion  of  normative  costs  and  a  resultant  loss  of  accuracy  as  a  hospital  per for- 


mance  measure. 


3.  The  Navy  should  continue  to  support  the  developmental  efforts  of  the  Tri- 
Service  Performance  Measurment  Working  Group  (FMWG)  .*  Specifically,  the  Navy 
should  identify  personnel  with  methods  expertise  in  healthcare  operations  re¬ 
search  or  a  related  field  and  extensive  experience  with  the  Navy  biometrics 
database  and  UCA  data.  These  individuals  should  be  assigned  full  time  to 
represent  the  interests  of  the  Navy  in  the  work  of  the  FMWG.  The  recommen¬ 
dations  made  by  the  FMWG  have  an  extremely  high  probability  of  becoming  reality 
for  all  the  services.  Representation  and  continued  active  participation  by 
the  Navy  in  the  work  of  the  FMW3  will  provide  a  means  for  influencing  QASD(HA) 
mandates  as  well  as  providing  much  needed  input  regarding  the  differences  be¬ 
tween  the  Navy  and  the  other  services  vtfiich  impact  on  performance  measurement. 
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THREE-DIGIT  AMBULATORY  CARE  DEFINITIONS 


o.  Adulatory  Care  BA  Medical  Cara  BAA  lntttMl  Medlclna 

BAB  Allargy  Clinic 
BAC  Cardiology  Clinic 
BAX  Diabetic  Clinic 
BA f  Endocrinology 

(Metabolise)  Clinic 
BAC  Ceetroeeterology  Clinic 
BAM  Henatology  Clinic 
BA1  Hypar  tana  ion  Clinic 
BAJ  Nephrology  Clinic 
BAM  Neurology  Clinic 
BAL  nutrition  Clinic 
BAM  Oncology  Clinic 
BAM  Pul  no  (vary  Olaaaaa 
Clinic 

BAO  Aheueatology  Clinic 
BAB  Deraetology  Clints 
( NCW  CODE)  BAO  Infectious  Olaaaaa 

Clinic 

BAZ  Medical  Caro  Mot 
Elsewhere  Classified 

BBA  General  Surgery  Clinic 
BBS  Cardiovascular  and 

Thoracic  Surgery  Clinic 
BBC  Maurosurgary  Clinic 
BID  Ophthal oology  Clinic 
111  organ  Transplant  Clinic 
ssr  Otorhinolaryngology 
Clinic 

BBC  Plastic  Surgery  Clinic 
bbh  Proctology  clinic 
>11  Urology  Clinic 
BAJ  Pediatric  Surgery 
Clinic 

BBS  Surgical  Cara  Mot 
Claawhare  Claaaifiad 

BC  Obstetrical  and  BCA  really  Planning  Clinic 

Gynecological  BCB  Gynecology  Clinic 

Caro  BCC  Obstetrics  Clinic 

BO  Pediatric  Care  bda  Pediatrics  Clinic 

BOB  Adolescsnt  Clinic 
BDC  Wall  Baby  Clinic 
BOX  Pediatric  Care  Mot 
Elsewhere  Claeelfied 

BE  Orthopedic  BCA  Orthopedics  Clinic 

Care  BEB  Cast  Clinic 

BCC  Mend  Surgery  Clinic 
BCD  Meuroeusculoskeletel 
Screening  Clinic 
BEX  Orthopedic  Appliance 
Clinic 

BET  Pediatry  Clinic 

BP  Psychiatric  BPA  Psychiatric  Clinic 

Cars  BPS  Psychology  Clinic 

BTC  Child  Outdance  Clinic 
Bro  Mental  Health  Clinic 
(WDC  CHANGE )  arc  Social  Wort  Services 

BG  really  Practice 

Cars 

BH  Pr leery  Medical  BHA  Prtaery  Cate  Clinics 
Cars  BMC  Optoeetry  Clinic 

(BMB  DELETED)  BHD  Audiology  Clinic 

SHE  Speech  Pathology  Clinic 

BI  Emergency 
Medical  Care 

BJ  Plight  Medicine 
Cere 

BK  Underseas  Medicine 
Cere 


SB  Surglcel  Care 


(MEW  CODE) 
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aatar  tua  ratals  la  da  calaai  aarlal  ’Sctalt  I*.  Mltta*/  aack 
accatfa*  ka«  la/  aal  r,  If  da  aaarafrlata  aca  vat  fit  aa*  aatar  da 
ratals  la  da  calaaa  aarlal  'latalt  2*.  IK  da  aalaas  la  da  ratals 
I  aa4  ratals  2  cataaaa  aaa  aatar  cask  taa  la  da  NC#  calaaa. 

1.  ***  da  aalaat  lava  tka  NCI  calaai  far  all  tapattaat  cllalcal  araat. 
Wrlta  tka  ratals  la  da  NCI  calaaa  aa  da  lira  carte*  *Tata! 
lafatlaaf*. 

ICCTlca  H;  houutqit 

k  (atar  tka  frajac  W*  avtfattaat  vltllt  far  aack  aalalatar,  taarar/ 
accaaat  ca«t«f  la  tka  laaraarltta  cat'aa. 

2.  NiHlilf  aack  aataatlaat  rltltt  ealrj  1/  da  aaaraarlata  KCtf  aal|kt 
aa*  aatar  tka  ratals  la  da  calaaa  atria*  **CU«. 

2.  tea  da  ralaat  Sava  da  MC9  calaaa  far  alt  aakalatarf  cllalcal  treat. 
Vrlta  da  ratals  la  da  *C«  calaaa  aa  da  llaa  aarla*  'Tatal 
takvlatarf*. 

ItCTloa  lilt  Tons  acu 

1-  taa  lafatlaat  aa*  aakalatar/  NCtft  aa*  aatar  ratals  a*  Tctal  aCO. 
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LIST  OF  TWO-DIGIT  RECORD 
AND  DISTRIBUTION  SCREEN  FAILURES 
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LIST  OF  THREE-DIGIT  RECORD 
AND  DISTRIBUTION  SCREEN  FAILURES 
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LIST  OF  TWO  AND  THREE  DIGIT 
NAVY  SAMPLE  UCA  ACCOUNT  COST  WEIGHTS 


ACCOUNT 

COOE 


ACCOUNT  NAME 

N 

OUTPATIENT 
VISIT  COST 

MEDICAL  CARE 

10A 

$33.14 

INTERNAL  MEOICINE 

ss 

$69.81 

ALLERGY 

23 

$16.70 

CARDIOLOGY 

23 

$44.61 

DIABETIC 

10 

$23.63 

ENOOCRINOLOCY 

13 

$33a0 

CASTROENTEROLOCY 

14 

$76.30 

HEMATOLOGY 

10 

$39.67 

HYPERTENSION 

20 

$31.49 

NEPHROLOCY 

11 

$78.41 

NEUROLOGY 

33 

$63.30 

NUTRITION 

37 

$21.27 

ONCOLOCY 

13 

$39.13 

PULMONARY  DISEASE 

13 

$32.33 

RHEUMATOLOGY 

12 

$43.29 

OERMATOLOCY 

69 

$35.26 

INFECTIOUS  DISEASE 

— 

SURGICAL  CARE 

106 

$38.78 

CENERAL  surcery 

103 

$63.46 

c.  v.  t  thor  surcery 

11 

$43.13 

NEUROSURCERY 

10 

$88.78 

OPHTHALMOLOGY 

68 

$33.13 

ORGAN  TRANSPLANT 

... 

ENT 

77 

$47.67 

PLASTIC  SURGERY 

12 

$34.92 

PROCTOLOGY 

14 

$23.82 

UROLOGY 

60 

$66.99 

PEDIATRIC  SURCERY 

— 

Oe/GYN  CARE 

107 

$36.10 

FAMILY  PLANNINC 

10 

$22.57 

gynecology 

104 

$36.46 

OBSTETRICS 

97 

$33.32 

PEOIATRIC  CARE 

119 

$32.20 

PEDIATRIC 

118 

$31.72 

ADOLESCENT 

17 

$43.01 

NELL  BABY 

34 

$22.76 

ORTHOPEOIC  CARE 

102 

$49.20 

ORTHOPEDIC 

93 

$39.37 

CAST 

47 

$29.20 

HANO  SURGERY 

6 

$42.06 

NEUROMUSCULOSKELE  TAL 

3 

$30.25 

ORTHOPEDIC  applicance 

11 

$51.14 

POOIATRY 

36 

$30.86 

PSYCHIATRIC  CARE 

110 

$43.36 

PSYCHIATRY 

84 

$46.63 

PSYCHOLOGY 

62 

$41.46 

CHILD  CUIOANCE 

1 

$21.89 

MENTAL  HEALTH 

15 

$38.21 

SOCIAL  PORK 

— 

FAMILY  practice 

60 

$43.10 

PRIMARY  MEDICAL  CARE 

125 

$33.67 

PRIMARY  CARE 

119 

$33.99 

MEDICAL  EXAMINATION 

41 

$43.23 

OPTOMETRY 

113 

$27.66 

AUDIOLOGY 

46 

$16.02 

SPEECH  PATHOLOGY 

13 

$35.01 

EMERGENCY  MEOICAL 

103 

$49.01 

FLIGHT  MEOICINE 

74 

$53.03 

UNDERSEAS  MEOICINE 

8 

$30.02 

l1 
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FACILITY  LIST  OF  HOJ  INDEX, 
TWO-DIGIT  AND  THREE-DIGIT  ORI  INDEX  VALUES 
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